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Ferric-gum photography - Exploring the role of iron(III) salts in the hardening of 
gum arabic 
 
Sammy Abdalla, Robert Goldin 
Department of Chemistry 
 
Faculty Sponsor: Dr. Michael Columbia 
Department of Chemistry 
 
 
Long before digital imaging was so common, photography relied on light-induced chemical 
reactions to produce images.  For over a century, the photochemical reactions of silver salts 
dominated this market, but the reactions of other photosensitive salts containing iron or 
chromium have also been used to generate photographs as far back as the 1840s.  These 
“alternative” processes have been rediscovered by modern photographers who are interested in 
making one-of-a-kind prints from digitally-captured images. 
 
The science of many alternative photographic processes has long been overlooked. The ferric-
gum photographic development technique is such a process.  It relies on the hardening of the 
binder in watercolor paint (gum Arabic) when it contacts paper containing a salt called iron(III) 
chloride.  Prior to applying the paint, the paper is saturated with iron(III) chloride, then exposed 
to ultraviolet light through a transparency of a digitally-recorded image.   This produces a faint 
image due to the bleaching of the iron(III) ions in the paper. Watercolor paint is now applied to 
the paper and a hardened film is formed where the gum arabic contacts the unbleached iron(III) 
chloride.  Washing the paper in water removes the unhardened paint, producing an image with 
much greater contrast. The process that hardens the gum Arabic has been named “crys-gelling” 
by practitioners, but the nature of the chemical interaction between the iron(III) ions and the 
molecules in the gum Arabic has not yet been unraveled. 
 
To better understand the interaction between iron(III) ions and gum arabic, we have prepared 
paper samples saturated with various iron(III) salts, coated them with a suspension of gum 
Arabic and measured their absorbance of infrared light.  This type of analysis, called infrared 
spectroscopy, provides us with information of the chemical bonding within the gum Arabic and 
any changes in that bonding produced by the presence of iron(III) ions.  We have made 
measurements of multiple points on each sample and applied a statistical technique called 
principal component analysis to highlight differences in the measurements between samples.  
Finally, we correlate these differences to identify changes in the chemical bonding.  We have, to 
date, studied a group of organic salts (iron(III) ammonium oxalate, iron(III) oxalate and iron(III) 
ammonium citrate) and a group of inorganic salts (iron(III) chloride, iron(III) bromide, iron(III) 
sulfate and iron(III) nitrate) and will present the results from our analysis of these samples. 
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Cystic Fibrosis 
  
Mahmuda Arman, Valerie Whitmire, Allison Wolf  
Department of Nursing 
 
Faculty Sponsor: Professor Susan Wade  
Department of Nursing 
 
 
Cystic Fibrosis (CF) is an inherited autosomal recessive disorder. One of the most difficult 
aspect of the diagnosis are its etiology, that is, the recognition that each parent contributed the 
gene responsible for the defect. It is an attempt to find out what can be done to improve the 
child’s standard of living and increase the life expectancy. Research articles will be used to 
investigate the topic. The findings will give the community a better understanding of how Cystic 
Fibrosis affects the pediatric children and their life on a daily basis.  The poster project will have 
go into some detail about Cystic Fibrosis such as what is it, CF sleep pattern, nutrition, and life 
expectancy / fertility issues.  The poster will talk about growth and pulmonary function in the 
pediatric patient.  Cystic Fibrosis affects the lungs and makes it harder for the infant, child, 
adolescent and the adult hard to breath.  The thick mucus blocks the airways which makes 
breathing difficult.  Sleeping for the preschool and school age child is impeding due to breathing 
treatments prior to going to bed.  The CF children wake up earlier because they need to have 
treatments before going to school.  Nutrition in the pediatrics patient consists of a high protein, 
high calorie diet with an unrestricted fat diet.  It is important that the CF patient has vitamin A, D, 
E, & K in the diet which are fat-soluble vitamins to help with the digestion process.  Not only do 
the CF patients need vitamins but they need pancreatic enzymes in their food to help absorb 
fatty food.  The enzymes are added to the pediatric patients food in the breast milk, formula, or 
in fruits for a toddler.   
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Brownian Motor Using Competitive Clustering of Bi-Disperse Granular Gas 
 
Bradley Atchison 
Department of Physics 
 
Faculty Sponsor: Dr. Salem Mikhail 
Department of Physics 
 
 
Brownian motion, or seemingly random motion under the direction of a complex system, is used 
on the nano-scale to perform mechanical or electrical work through the use of what is called a 
Brownian motor. We will investigate the possibility of using competitive clustering in granular 
gases to achieve this nano-scale effect within a macro-scale system. We are intrigued by this 
because of the system’s inherent complexity, which allows us to learn how non-linear and 
chaotic systems are modeled with granular hydrodynamics and flux models. There may be 
practical applications in industrial processing of corn, breakfast cereal, and pharmaceuticals, 
which could be sorted by weight or size through vibration.  Scientific interests arise from 
granular gas behavior in Maxwell’s Demon experiment, namely the increase in entropy has so 
small an effect that it may be ignored and the system can be said to become more ordered in 
time. 
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Magnetron Metal Deposition 
 
Danielle Bishop 
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics  
 
   
The purpose of this research is to explore magnetron metal deposition (MDD) and its 
effectiveness in coating glass with conductive material. A particular interest in this research is 
the rate at which the conductive material is deposited on the glass slide and surface structure of 
the deposited material. To better understand the principles of MDD a glass slide is place in a 
very low pressure environment (approximately 10−4 Pascals) with a large potential difference 
applied between two electrodes. One of the electrodes consists of a conductive material foil 
(lead and nickel) which is then deposited onto the glass slide by way of sputtering. Sputtering is 
a physical vapor deposition method where an inert gas is let into the low pressure environment 
and a high potential difference is applied. The gas ionizes and results in the acceleration of ions 
into the conductive foil. The ejected material will then deposit onto the slide. The magnetron 
creates a magnetic field that concentrates the ionized gas in front of the target which results in 
more collisions between the ions and foil. It should also result in a more uniform layer of 
deposited material. 
 
The results are expected to be a mixture of different factors such as the material being 
sputtered, the time the system operates, the temperature of the system, the potential difference 
used and the amount of gas allowed in the chamber. 
 
The significance of this work is that the resultant deposited thin film can be used for further 
research into optical properties of thin films and superconductors and knowing the rate of 
deposition will mean that further experimentation can be fine-tuned for future research. 
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Pb and I(Q): The Consequences of Lead Exposure on the IQ Levels of Children 
 
Bre Anne Briskey  
Department of Psychology  
 
Faculty Sponsor: Dr. Chand Chauhan  
Department of Mathematical Sciences  
 
 
In the study, "Neuropsychological Dysfunction in Children with Chronic Low-Level Lead 
Absorption", data was collected regarding one hundred twenty-one children (seventy-four boys 
and forty-seven girls) who were previously exposed to various amounts of lead from area 
around a lead smelter. Researchers collected six values from the lead exposed children; blood 
lead levels in micrograms, age, sex, verbal IQ score, performance IQ, and the full IQ score. 
Various statistical analysis methods were calculated from these variables. In order to later 
compare results, descriptive statistics (such as the mean, median, standard deviation, and 
variance) for the entire sample was computed for comparison against the various levels of the 
sample (lead exposure level and sex of the child). The comparisons of the (sub-categories’) 
descriptive statistics for the sub-categories against the entire sample's descriptive statistics 
would indicate if the sub-categories' values were significantly different from the entire sample's 
values. The next statistical analysis method utilized was correlation which is the relationship 
strength between two variables. While calculating the correlation between the various variables, 
startling information revealed itself. Despite what one would expect, generally there was a 
negligible relationship between the various levels of IQ scores and the amount of lead exposure 
experienced. We may conclude from the study that the exposure to lead does not significantly 
affect children's verbal IQ or their performance IQ.  In spite of the findings, we should provide a 
healthy environment for all, especially children.  
 
Reference 
 
Landrigan, P.J., R.H. Whitworth, R.W. Baloh, N. W. Staehling, W.F. Barthel, and B.F. 
Rosenblum. "Neuropsychological Dysfunction in Children with Chronic Low-Level Lead 
Absorption." Lancet 1.7909. Print. 
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Hot Discussions in Online Grief Forums: An Exploration of the Characteristics of 
Long Discussion Threads in Online Grief Forums 
 
Jessey Britt 
Department of English and Linguistics  
 
Faculty Sponsor: Dr. Jennifer Stewart 
Department of English and Linguistics  
 
 
This qualitative study employs In Vivo coding methods, defined by Johnny Saldaña as a coding 
method for qualitative data which allows to the researcher to create categories and codes that 
are deemed appropriate for the nature of the qualitative data being examined, in digital 
environments. The study identifies the reasons for which some grief discussion board threads 
(with greater numbers of posts and respondents) outlast other threads (with fewer numbers of 
posts and respondents). In general, four rhetorical acts were observed: the original poster 
expressed profound, incurable grief; the original poster responded to nearly each post; the 
responders shared their stories, and sought support within other posters’ threads; and the 
posters and responders expressed considerable disagreement with each other over religious 
beliefs. While these acts were observed in both the longer and shorter threads, it was found that 
there were differences in how they were carried out. Those differences, as the analysis shows, 
explain the differences in length between longer and shorter threads. The study concludes, in 
the vein of Cynthia Selfe, that the effectiveness of online grief discussion forums cannot be 
monolithically gauged; whether or not they are effective for those who are experiencing grief 
depends more on how the discussion boards are used.  
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Heterologous complementation in yeast reveals the substrate specificity of the 
three-member azaguanine-like family of transporters of Zea mays, ZmAZG1, 
ZmAZG2, and ZmAZG3 
 
Geeta Buda 
Department of Biology 
 
Faculty Sponsor: Dr. George Mourad 
Department of Biology 
 
 
Nucleobase biochemistry plays a central role in serving various needs of plants during their 
growth and development. The synthesis of nucleic acids, carbohydrate metabolism, and overall 
plant growth, development, and reproduction depends on a continuous flow of purines and 
pyrimidines attributed to a balance of different pathways like de novo synthesis, salvage 
pathways, and catabolic pathways.  This intricate nucleobase biochemistry requires intra- and 
inter-cellular movement of nucleobases facilitated by different families of membrane transporter 
proteins. The genome of Zea mays contains three genes that encode for putative azagunaine-
like transporters (AZG) with high similarity to a previously characterized AZG transporter of 
Arabidopsis thaliana in our lab. The goal of this research is to identify the substrate specificity 
and binding properties of the three putative members of AZG-like family of Zea mays; ZmAZG1, 
ZmAZG2 and ZmAZG3. The genes encoding for ZmAZG1, ZmAZG2, and ZmAZG3 were 
independently PCR-cloned then spliced into a yeast expression vector, and the recombinant 
plasmids transformed into yeast cells lacking their native nucleobase transporters. The 
transgenic yeast cells were assayed for their ability to uptake a panel of radiolabeled 
nucleobases to reveal the transport profiles of the heterologously expressed ZmAZG 
transporters. The results show that ZmAZG1 facilitates transport of uracil whereas, ZmAZG3 
transports adenine, guanine, cytosine and hypoxanthine. The kinetic properties of AZG-like 
transporters were further revealed using heterologous competition between radiolabeled [3H]-
hypoxanthine as a substrate and an array of non-radioactive cold nucleobase competitors. For 
ZmAZG3, the nucleobase adenine competitively inhibited [3H]-hypoxanthine transport, whereas 
cytosine and xanthine were respectively found to be weak and poor competitive inhibitors. As 
for ZmAZG2, the nucleobases adenine and cytosine competitively inhibited [3H]-hypoxanthine 
transport, while xanthine and uric acid were respectively found to be weak and poor inhibitors.  
Moreover, both ZmAZG2 and ZmAZG3 continually transported [3H]-hypoxanthine over a period 
of two hours without reaching a saturation point suggesting their pivotal role in hypoxanthine 
transport. These findings shed light on the significant role the AZG-like transporters play in 
maize growth and development.  
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Oh, the Well Waters are Different From the Same Aquifer; Are They Really? 
 
Sarah Budd, Tessa Matthews 
Department of Geosciences  
 
Faculty Sponsor: Dr. Solomon Isiorho  
Department of Geosciences  
 
 
Indiana Purdue University Fort Wayne (IPFW) is located adjacent to one of three rivers passing 
through Fort Wayne, Indiana. A well field (containing 20 wells) was established on campus in a 
wetland along a small creek that flows to the St. Joseph River. Three of these wells (wells 1, 3, 
and 5), located within a cluster of 9 wells, were monitored regularly for 13 years, since 
November 2001, to find any correlation between the tested water parameters. These three wells 
were chosen as a representative sample of the cluster of wells all located within the same 
aquifer. The parameters measured were pH, temperature, conductivity, and water level. A 
strong positive correlation exists between all the wells for water level, pH, and temperature (r 
values = 0.730, 0.894, and 0.985 respectively). A moderately high positive correlation between 
wells 3 & 5 exists for conductivity, however a low correlation is found between wells 1 & 3 and 
wells 1 & 5 (r values = 0.696, 0.312, and 0.301 respectively). Although no direct relationship 
exists between pH and conductivity, we were still anticipating that some correlation would exist 
between the conductivity and the pH. Also, no noticeable correlation exists between pH and 
temperature as shown in the literature. For wells 1 and 5 this proved to be true. However, well 3 
only met expectations for one correlation. A low negative correlation exists between 
temperature and pH (r value = -0.299) and also between pH and conductivity (r value = -0.271), 
which are expected. A positive correlation exists between conductivity and temperature (r value 
= 0.793) as was anticipated.  
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Journal Writing as Identity Formation and Counter Story 
 
Nancy Button 
Department of English and Linguistics 
 
Faculty Sponsor: Dr. Mary Ann Cain  
Department of English and Linguistics 
 
 
Composition studies recognizes the power of writing to reshape and clarify an individual’s vision 
of who they are and what they value.  Defining self  is an individual and lifelong process that is 
not performed in isolation nor in a single event.  Identifying the values, beliefs and culture that 
shape how you define self  is a process of negotiation. Developed largely in narrative, oral, and 
life history studies, the careful study of how individuals represent themselves in writing opens 
windows to the soul of self-identification.Building off the qualitative practices of auto-
ethnographic research, and placed within interpretive frameworks supplied by a Composing the 
Self course, I began to re-visit my own personal archive of nearly 30  years of journals to 
discover myself anew.  My auto-ethnographic study of reflexive journal writing employs 
methodological practices to discover how personal identity building and counter-story creation 
occur in “ordinary writing.” As I began to examine the documents as substantive personal 
recollections of self-representation, a pattern of countery-story narrative emerged.  The 
immediate and naturally imposed identifier of family name and heritage became the first 
powerful dynamic of self.  Over time the connection to family and association to values that I 
had not consciously chose became a master narrative that I needed to negotiate.  Writing 
allowed me to collect the words of others, sort through them, categorize them based on 
personal value, and then determine if they would be adopted, adapted, or alienated in my own 
renaming.  My journals and the reflexive process of writing gave me the agency to respond to 
the imposed perspective of who I was supposed to be as delegated by family and who I desired 
to become. Journals, or diaries, are often categorized within larger discourses of memoir writing 
as flippant, narrative “storying,” or “discardable” (Finders 1997, Sinor 2002).  The intrinsic value 
of analyzing journals as archived personal records beyond such diminishing categorical studies 
is the theoretical base for examining my own writing now as a burgeoning scholar in the field of 
composition studies.  I have discovered that journal writing through life refutes the cultural 
presumption of flippant diaries written by emotionally unstable, young, twitter-patted girls; my 
journals carved out a literal and literary ‘safe-space’ in which to reflexively look at my life in 
process. This study presents the correlation of family cultural identity and self-identification in 
writing as a re-vision of journals as literary site for individual discovery of identity.  Specific 
coding for identifiers within my journals revealed how writing is the ability to name not only the 
powers that pressure personal development, but also to rename the value of self.   Seen as 
artifacts in a personal archive, each journal pieced together the puzzle of not only who I saw 
myself to be, but how I negotiated my pre-determined role in a family culture.  This study further 
claims that identity building is a personal and individual type of activism in writing. 
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Writing the Smaller Stories: Research practices in family history writing 
 
Nancy Button 
Department of English and Linguistics 
 
Faculty Sponsor: Dr. Suzanne Rumsey 
Department of English and Linguistics 
 
 
Alonzo Price Bowman was turning 90 years old in April of 2014.  As a budding family history 
writer and archival researcher, I knew that the nine decades of American history over which his 
life spanned were pivotal, even grand, in the social history of our country.  Yet, Grandpa Alonzo 
had never been the type to reminisce over his involvement in major economic, political, or 
technological movements.  Yet, Grandpa agreed to share with me parts of his life previously 
unknown to the family.  The multiple compilations and presentations of the oral narrative 
histories represented in this collection honor the man I remember as Grandpa Alonzo. 
The first presentation of interviews and archival research was gathered into a single 
chronological living sketch to clarify the events of Alonzo’s life.  This “living sketch” was a 
companion piece to a seminar synthesis paper that examined how the collection and 
recollection of family narratives change the cultural beliefs within family communities. 
I continued to gather oral history narratives, literacy artifacts and other family history artifacts 
over the summer of 2014.  Poignantly, this collection of stories, photos, histories, and interviews 
became even more important when Alonzo passed away shortly after my visit in June.  This 
collection served as the impetus for a thirty-one minute documentary-style compilation of 
Grandpa’s own words, pictures, and relevant historical information that resituates his life history 
into the broader spectrum of American history. 
 
Taken together, the written project, research seminar paper, and multimediated presentations 
represents the smaller stories that may be displaced in the mass construction of American 
historical memory.  My research with Grandpa Alonzo is more than mere “genealogy,” but 
entails a mixed-method approach to family history writing that is rich, vibrant, and significant, 
beyond the presentation of artifacts to the binding of family communities. 
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Investigation of the Heat Stability of Serine Protease Inhibitors from Canary 
Beans 
 
JunKyu Byun 
Department of Chemistry  
 
Faculty Sponsor: Dr. Mohammad Qasim  
Department of Chemistry  
 
 
Serine proteases are protein digesting enzymes and are involved in processes such as 
digestion of proteins in the food, blood clotting, and activation of certain proteins and enzymes. 
The action of serine proteases is highly regulated. An unregulated action of serine proteases will 
be disastrous for an organism. The action of serine proteases is regulated by a class of proteins 
called serine protease inhibitors. Protease inhibitors bind with serine proteases like a substrate 
and temporarily inhibit their activity. In this research I have investigated the heat stability of 
serine protease inhibitors extracted from canary beans. My results show that canary bean 
inhibitors are exceptionally stable to heat and are not denatured at 100 degree C up to an hour. 
The results of this research suggest that consumption of beans can affect the digestion of 
dietary proteins by intestinal proteases. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
14 
Reproduction fitness increases beyond sexual maturity in leatherback turtles 
(Dermochelys coriacea) 
Lauren Cruz 
Department of Biology 
Faculty Sponsor: Dr. Frank Paladino 
Department of Biology  
Negligible senescence, a lack of decreased reproductive output with age, is exhibited in many 
tortoises and freshwater turtles, although its presence in sea turtles is not yet known. 
Understanding whether this trait exists in sea turtles could have important implications for 
conservation management. To assess the importance of age and size on reproductive output in 
leatherback turtles (Dermochelys coriace), we analyzed growth rates and mean clutch size (egg 
count) of nesting adult turtles in Parque Nacional Marino Las Baulas, Costa Rica between 2004-
2014. We patrolled the beach and tagged nesting leatherbacks with Passive Integrated 
Transponders (PIT) to ensure permanent identification. We measured the curved carapace 
(upper shell) length (CCL) and curved carapace width (CCW) at each nesting event. From the 
PIT tag data, we calculated the “years known” of each individual and used this as an estimate of 
the age since reaching sexual maturity. Neophyte nesting adults had growth rates of 5mm per 
year. However, after 20 years, growth rates declined to almost nominal values. Our data can fill 
life history gaps and bring light to evidence of negligible senescence in sea turtles. If 
leatherback turtles reach their maximum reproductive fitness after a given amount of years of 
sexual maturity, conservation measures to maximize the longevity of adults could be especially 
beneficial. 
15 
Characterization of an amino-acyl tRNA enzyme from M. jannaschii for genetic 
applications 
Seja Culpepper 
Department of Chemistry 
Faculty Sponsor: Dr. Eric Tippmann 
Department of Chemistry 
An amino acyl t-RNA enzyme is one the most important and ancient of all enzymes. All 
organisms have them and their “job” is to make sure that the correct amino acid is inserted in 
the correct order of every protein. While our DNA determines the order of amino acids and 
proteins, it is this class of enzymes that makes sure the DNA’s code is followed with very few 
mistakes. Recently, these enzymes have been evolved away from their natural substrates so 
that they actually prefer non-natural amino acids. The larger goal of our project is to determine 
exactly how this occurred, but the more immediate goal is to validate a new assay for assessing 
these enzymes efficiency. To this end, we are using a wild type, or natural, enzyme from the 
bacteria M. jannascii to standardize the assay. This enzyme is known and its role in nature is to 
specifically insert the amino acid tyrosine into every growing protein as it is needed. The first 
goal is to obtain and purify the enzyme from bacterial expression cultures. The enzyme has a 
special affinity tag that facilitates its purification from the hundreds of other bacterial proteins. 
The second goal is to determine how efficiently the enzyme catalyzes the reaction with tyrosine. 
We will compare our results with the literature to validate the larger project’s goal. If successful, 
then we may use the new assay for other unknown enzymes made in our research laboratory. 
16 
3D Reconstruction of the Vascularity of a Stegosaurus Dorsal Plate and an 
Alligator Scute 
Dan Deifenbaugh 
Department of Chemistry 
Department of Geosciences 
Faculty Sponsor: Dr. James Farlow 
Department of Geosciences 
Three dimensional models of the dorsal plates of the thyreophoran dinosaur Stegosaurus and 
the osteoderms of an extant alligator (Alligator mississippiensis) were constructed utilizing 3D 
vision technology to study the potential vascular structures for the dermal ossifications of both 
species. 3D (stereoscopic) vision devices, which present two different images of a 3D object 
capture from the same projection plane, allow users to perceive depth from a rendered scene 
that is natural and intuitive to comprehend when compared with a 3D object rendered on a 
traditional 2D screen.  
A system was developed that displays surface models of the each structure's exterior and the 
possible soft tissue areas of the interior.  Cross section images were created from volumetric CT 
scan images, which had potential soft tissue areas highlighted using SPIERS software. The 
segmented volumetric data sets were transformed into triangular meshes using the Marching 
Cubes Algorithm. Phong shading was applied to the triangular meshes providing a surface 
model view from the CT scan images. The system superimposes two computer-generated 
surface models and a cross section image on two different viewpoints to render a stereoscopic 
view of the Stegosaurus dorsal plate and the American Alligator scute. The system provides 
several interactive data analysis tools which enable users to navigate the dermal plates of 
Stegosaurus in virtual spaces from various directions, locate the slicing plane for cross section 
images, and magnify areas of interest.   The system allows users to analyze internal structures 
of fossils while referencing associated exterior surface models and cross-sectional images in 
stereoscopic vision.  The models of the Stegosaurus dorsal plate and alligator scute allow users 
to visualize soft tissue/vascular areas that could have facilitated blood flow between the 
osteoderm and the animals’ interior, possibly allowing for thermal regulation.       
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A Hands-on Approach: Making Geology Labs Accessible to the Visual Impaired 
 
Sarah Fischer, Dawn Stager, Tessa Matthews 
Department of Geosciences 
 
Faculty Sponsor: Dr. Benjamin Dattilo  
Department of Geosciences 
 
 
Geology is a detail-oriented science that relies on observation. For this reason, introductory 
geology courses universally utilize visual aids including maps, diagrams, and a variety of graphs 
to illustrate Earth features and processes. However, such illustrations are not accessible to 
visually impaired students. Overcoming this accessibility problem is a serious challenge, but 
also presents pedagogical opportunities with solutions that benefit all students. The review of 
past practices in the classroom highlights areas that require appropriate modification. 
Personal attention during class and additional tutoring has proven essential in assisting visually 
impaired students. When teaching mineral identifications a personal tutor with some previous 
experience can not only describe standard visual observations, but can help emphasize mineral 
properties such as density, thermal conductivity, and acoustical properties. Alternative 
observations and activities are also frequently necessary. An example of this is landforms, such 
as volcanoes.  They are so large that they are normally observed visually and are discussed 
using visual aids such as photographs and maps. The visually impaired student can “see” a 
volcano through raised topographic maps, either pre-existing, or printed from widely-available 
digital data on a 3D printer. 
 
Other tools include tactile drawings made with a ball point pen on plastic sheets and 3D prints of 
crystal shapes, rare or microscopic fossils, microscopic features of rock, and the alien surfaces 
of planets. Common tools, like rulers, protractors, and lab equipment can also be used, with 
attention to features like raised markings. Determining which resources are most valuable to the 
visually impaired students is a learning process that involves trial and error. Effectiveness of the 
new methodologies is measured directly by the visually impaired students’ feedback as 
techniques are introduced during tutoring sessions. With effort, earth science labs can provide 
all students with first-hand experience in the process of scientific investigations. 
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Can carbon isotopes constrain high-resolution stratigraphy of Ordovician shallow 
water facies in the Cincinnati, Ohio Region? 
 
Sarah Fischer  
Department of Geosciences 
 
Faculty Sponsor: Dr. Benjamin Dattilo 
Department of Geosciences 
 
 
High resolution correlation between deep and shallow water carbonates is hampered by 
patchiness of both litho- (grain size and mineral composition) and biofacies (fossil content of a 
rock). Shallow water environments also favor long-ranging generalist species that are not useful 
for correlation. Correlation may be further complicated by reciprocal sedimentation (sediment 
occurs in different places during different phases of sea level change), with proximal (close to 
sediment source) sedimentation and distal (far from sediment source) sediment starvation 
during sea-level rise alternating with proximal erosion and distal sedimentation during sea-level 
fall. 
 
The Ordovician Maysvillian transect from Cincinnati, OH to Central Kentucky displays a 
transition from subtidal (up to a few meters deep) to peritidal facies (area above water at low 
tide and below at high tide). The sub-Bellevue unconformity (stratigraphic gap) is a major 
feature of the section in Cincinnati where erosion truncates several beds within the Miamitown 
Shale. Generally the Fairview–Bellevue section in Cincinnati is correlated to the Calloway Creek 
Formation (subtidal), and Tate (peritidal) and Gilbert (subtidal) members of the Ashlock 
Formation in Kentucky. While there are theoretical sequence stratigraphic considerations in 
making such a correlation, the precise position of the sub-Bellevue unconformity has proven 
difficult to pinpoint within this succession. There are particularly few clues to correlation in the 
relatively monotonous, fossil-poor peritidal lithologies of the Tate. 
 
Bergström et al. (2010) established some potentially useful carbon isotope excursions in this 
interval based on a composite Cincinnatian section, with the Maysvillian section sampled near 
Maysville, Kentucky. The recovery following the Fairview excursion particularly appears to mark 
the location of the sub-Bellevue unconformity in the Bergström section. We refined the isotope 
curve for the upper Kope–Mt. Auburn Member in the Maysville area. 
 
To test the ability to correlate from deep subtidal into more shallow water facies, we sampled 
four other sections along a subtidal to peritidal transect. The Fairview excursion can be tracked 
into the deep subtidal near Cincinnati, OH, but to the south an extended positive to negative 
trend through the Tate may indicate that it correlates to a similar but more abrupt recovery 
associated with the Bellevue. This finding may be evidence of an expanded peritidal section 
deposited during a time when sediment starvation was occurring in the more distal part of the 
basin.  
 
Thus, while carbon isotopes have been found useful for matching relatively thin strata 
worldwide, more intensive sampling of this region shows that the carbon isotope curve is more 
complex than previously thought.  Global correlations depend on fossils, which are found in 
deeper water-deposits. We hypothesize that the consistent sampling of sub-tidal sediments, 
combined with the differential distribution of sediments during different phases of sea-level 
cyclicity introduces a systematic bias in which time periods are sampled. 
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Reducing The Cost of Thermocoupler Gauges 
 
Brandon Fish  
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics 
 
 
This research project is the design of a simple microcontroller based thermocouple gauge.  A 
thermocouple gauge is a pressure meter that measures low vacuum of rough pumps.  This is an 
important piece of equipment for any investigation that requires use of a vacuum pump.  These 
investigations include supersonic gas expansions into vacuum to study gas clustering and 
atomic or molecular laser spectroscopy in which the sample is a vapor within a vacuum. 
Unfortunately, gauges are expensive to purchase so this project will provide a low cost, 
accurate and effective replacement.  A thermocouple gauge works by measuring the 
temperature of an internal heater.  The heart of this gauge will be Cypress PSoC 4 mixed signal 
microcontroller.  The microcontroller will measure the internal temperature and to also run the 
heater itself. I will present my development of the meter.   
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Parental Depressive Symptoms Predict More Punitive Reactions 
 
Gracee Fyfe, Samantha Anderson 
Department of Psychology  
 
Faculty Sponsor: Dr. Brenda Lundy-Jackson  
Department of Psychology  
 
 
The manner in which parents react to their children's display of negative emotions (e,g., 
sadness, fear, distress and anxiety) may have important implications for their children's social 
and emotional functioning (e.g., Dunsmore & Halberstedt, 1997). Sensitive responding, for 
example, has been associated with a broad range of positive developmental outcomes 
including, emotional perspective-taking, more friendships and reduced conflict within friendships 
(Eisenberg, et al., 1999; Leerkes, Crockenberg, & Burrous, 2004).  
 
However, while the display of negative emotions elicits empathetic concern and sensitive 
responding in many adults (Leerkes, et al., 2004; Wiesenfeld, Whitman, & Malatesta, 1984; 
Zeifman, 2003), others find the negative emotions to be highly aversive, anxiety arousing and 
personally distressing (Frodi & Lamb, 1980). The feelings of distress and anxiety in such 
individuals are typically not reactions associated with empathy for the distressed child, but 
rather more selfish reactions in response to the negative stimulation (Davis, 1983). These self-
focused responses serve to motivate these individuals to reduce their own anxiety or distress by 
either withdrawing from the aversive stimulation or by responding harshly and insensitively to 
the crying or distressed child (Cassidy, 1994; Dix, 1991; Leerkes & Crockenberg, 2006; Martin, 
Clements, & Crnic, 2002). In the present research, it was hypothesized that higher levels of 
parental depressive symptoms and anxiety would predict more personal distress and, in turn, 
more punitive reactions to children's negative emotions.  
 
Participants included seventy-three undergraduate students who were parents of children under 
sixteen. Participants completed a demographic measure, the CES-D (depression scale), the 
STAI (anxiety measure), the Interpersonal Reactivity Scale and the Coping with Children's 
Negative Emotions Scale (CCNES).    
 
As expected, depressive moods and anxiety were both positively associated with reports of 
more personal distress (r=.48, p<.001; r=.49, p<.001, respectively), and more negative reactions 
to children's emotions, including punitive responses (r=.43, p<.001; r=.32, p=.004).  In addition, 
reports of personal distress predicted more punitive parenting in response to children's negative 
emotions (r=.39, p=.002). Mediation analyses revealed that personal distress served to mediate 
the relations between depression and punitive reactions (R2=.28, F(2,49)=9.63, p<.001,(95% CI: 
[0.001 to 0.022]), and state/trait anxiety and negative reactions (R2=.22, F(1,50)=13.94, 
p<.001,(95% CI: [0.001 - 0.012]). Parents who display higher levels of negative moods 
(depressive symptoms, anxiety) report more self-focused responses when their children display 
negative emotions. These findings may have important implication for children's social-
emotional developmental outcomes. 
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Preschoolers' MInd-Related Comments: Stepping Stones to Early Theory of Mind 
 
Gracee Fyfe and Samantha Anderson 
Department of Psychology 
 
Faculty Sponsor: Dr. Brenda Lundy-Jackson 
Department of Psychology  
 
 
Variations in maternal parenting characteristics have been studied extensively in relation to 
children's acquisition of theory of mind (ToM; e.g., Meins, et al., 2002; Ruffman, Perner & 
Parkin, 1999), the understanding that the behaviors of self and others are governed by internal 
mental processes (i.e., beliefs, desires, intentions, and emotions; Wellman, Phillips & 
Rodriguez, 2000). One line of research has focused on the role of maternal mind-mindedness 
(MM), or the tendency to treat one's child as a unique entity comprised of independent mental 
processes (Meins & Fernyhough, 1999; Meins et al., 2002, 2003). The MM construct has been 
operationalized in terms of a mother's use of appropriate mind-related comments in reference to 
her child's mental processes (e.g., intentions, memories, thoughts and desires) during parent-
child interactions (Meins et al., 2002, 2003). However, research on children's reciprocal mind-
related comments during father-child and mother-child problem-solving has received little 
attention. In addition, little is known about children's mind-related comments during problem-
solving in relation to their concurrent ToM performance. It was hypothesized that mothers and 
fathers who are more mind-minded would have children who provide a higher frequency of their 
own mind-related comments and, in turn, would demonstrate higher levels of ToM.   
Seventy-five parents (38 fathers, 37 mothers) and their four-year-olds participated. Each parent 
interacted with his/her child on a collaborative problem-solving task. Interactions were video-
recorded and parents' and children's comments were transcribed and coded for frequency of 
mind-related comments.  Children's understanding of ToM was also assessed.   
As anticipated, parent and child variables were significantly inter-correlated, and no parental 
gender differences were observed in levels of MM. In addition, mediation analyses revealed that 
frequency of children's mind-related comments mediated the relation between parents' mind-
related comments and children's ToM. The confidence intervals were completely above zero 
(R2=.17, F(3,71)=9.42, p<.001, (95% CI: [.1073 to 1.5442]). These findings suggest that parents 
who are attuned to their children's mental processes, have children who are more likely to 
comment on their own and others' mental processes which, in turn, predicts higher ToM 
performance. 
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High Quality, Low Cost, Laser Power Meter 
 
Austin Gagnon 
Department of Engineering  
Department of Physics 
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics  
 
 
Diode and solid state lasers have become increasingly affordable with high power laser systems 
able to be assembled for a few hundred dollars; however, laser power meters for measuring the 
output of the laser beam can cost thousands of dollars. The goal of this research endeavor is to 
develop a high quality, inexpensive alternative to commercial laser power meter systems by 
using a readily available microcontroller and sensor. I will present the physical operation, design 
and testing of a simple laser power meter with digital signal processing. 
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n-butylpyridinium tetrafluoroborate, an ionic liquid, and its use as a medium for 
catalytic hydrogenation 
 
Olivia Gomez 
Department of Chemistry  
 
Faculty Sponsor: Dr. Donald Linn 
Department of Chemistry  
 
 
The use of “green chemistry” to obtain ionic liquids by microwave techniques proves to be 
useful and efficient. The solvent-free route that is obtained by using this technique allows the 
experiment to reduce the amount of exposure to water as well as shorten the reaction times. 
The reaction was done in two separate parts to obtain an intermediate compound, which was n-
butylpyridinium bromide, and use that compound to isolate and obtain the ionic liquid when 
reacted in acetonitrile with sodium tetrafluoroborate. The major findings included good yields of 
the intermediate and final products on a small and large scale. Overall the use of the microwave 
technique proved to be relatively simple and efficient when obtaining the ionic liquid that could 
be used to conduct further reactions. More studies have included attempting to use this solvent 
in homogeneous catalytic hydrogenation reactions and to delineate factors, which challenge this 
potential application. Further, if successful, this would represent the first ionic liquid used in 
earth abundant metal hydrogenation catalysis.  
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Oral Miscues In Struggling Readers 
 
Taylor Goodpaster 
Department of Communication Sciences and Disorders 
 
Faculty Sponsor: Dr. Pam Reese  
Department of Communication Sciences and Disorders 
 
 
This study seeks to examine and evaluate oral miscues in struggling readers. All participants in 
the study took part in a five week reading camp at Indiana University-Purdue University Fort 
Wayne.  At the onset of the camp the children were asked to read an unfamiliar text. Transcripts 
of the texts were made, and miscues were recorded on the transcripts. Miscues were evaluated 
for syntactic acceptability and semantic acceptability. Type of miscue was also recorded and 
separated into categories: substitution, omission, successful correction, and unsuccessful 
correction. The hypothesis tested is that the children would make less overall miscues and more 
high quality miscues at the end of the reading camp than they did at the beginning of the camp. 
Results of the study showed that there was no significant change in the percentage of overall 
miscues, syntactically acceptable miscues, semantically acceptable miscues, or high quality 
miscues. During re-telling all children demonstrated knowledge of an unfamiliar text, indicating 
that miscue analysis may not have been the best method of describing reading progress in 
struggling and emerging readers.   
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Lysenkoism: a Triumph of Soviet Science 
 
Rachel Habegger 
Department of Biology  
Department of History 
 
Faculty Sponsor: Dr. Ann Livschiz  
Department of History  
 
 
Both the United States and the USSR realized the importance of public morale to the Cold War. 
‘Winning’ the Cold War hinged on the glorification of all things Soviet or, on the other hand, all 
things American. The Soviet Union was particularly adept at using a sophisticated system of 
propaganda to garner popular support and manipulate public perception of both the USSR and 
the “capitalist” west. This system of propaganda was important to survival of the Soviet Union, 
and Stalin became proficient in its use. Biology in the Soviet Union had diverged from Western 
biology just a few decades before the Cold War. Beginning in the 1920s, a plant breeder named 
Trofim Lysenko began to formulate his own ideas about the nature of heredity. His theories, 
based on Communist ideology and a then-debunked theory of heredity developed by Jean-
Baptiste Lamarck, openly attacked Western genetics. By 1948, conformity with Lysenko’s 
ideologically useful, though questionable, ideas was enforced by Stalin’s regime. Geneticists 
who disagreed were persecuted—those who failed to support Lysenko would be imprisoned or 
sent to a labor camp. This threat created unity among most Soviet scientists, and the 
subsequent presentation of scientific advance was popularly celebrated as a scientific triumph 
and indication of the superiority of Soviet science over “capitalist”/Western science. Both the 
Soviets and the Americans were manipulated by fear of foreign influence—this fear helped to 
bring about the rise of Lysenko and spurred the American scientific community to form a united 
front against Lysenko’s ideas. American biologists, driven by the Cold War compulsion to glorify 
American biology, unified under the idea of “Mendelian” genetics, and praised Gregor Mendel 
vociferously. The American scientific community had defined its theory of heredity according to 
how the Soviets viewed it, as “Mendelian-Morganism.” The impact of this exchange, which was 
shaped by the goals of the Cold War, can still be felt today in how the development of the 
science of genetics is presented to American students, particularly the emphasis on Mendel.  
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Massacre in the Teutoburg Forest: Rome's Defeat and Germania's Triumph 
 
Andrew Hakes 
Department of History 
  
Faculty Sponsor: Dr. Suzanne LaVere 
Department of History  
 
 
My research on the Battle of the Teutoburg Forest examined the short-term effects the battle 
had on the Roman state and military, and the long-term effects it had on Europe. It is an 
important episode in history because of the damage inflicted on the Roman army by usually 
divided Germanic tribes. Roman defeat in this pivotal battle shaped the European world. An 
examination of the results of the engagement shows that the slaughter of Roman troops carried 
out by the Germanic people damaged the Roman psyche for years, led to a ruthless revenge 
campaign by the Romans, and the near deification of Germanicus, the general assigned to 
restore Roman pride and authority. In the long-term the battle separated Europe into two 
spheres:  the Roman world and “untouched” lands. It also served as a source of pride for the 
German people, which would eventually develop into nationalistic feeling up into the 21st 
century. Overall, Roman defeat in the Teutoburg Forest ended their hopes of campaigning 
further into Germany, and effectively shaped the European continent.  
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Occupancy Modeling for an Imperiled Reptile 
 
Lauren Hall  
Department of Biology  
 
Faculty Sponsor: Dr. Bruce Kingsbury  
Department of Biology  
  
  
Occupancy modeling can be used to determine the chance that a species is present or absent 
at a habitat patch, based on detection probabilities. We report preliminary findings about 
occupancy modeling for the Copper-bellied Watersnake (Nerodia erythrogaster neglecta). We 
conducted this study in the area occupied by the federally threatened populations of this snake, 
which is also endangered in IN, MI, and OH. We also recorded occupancy data (presence or 
absence) for two other snake species that are both common in the copperbelly’s range, the 
Northern Watersnake (Nerodia sipedon sipedon) and the Northern Ribbon Snake (Thamnophis 
sauritus septentrionalis) in order to compare detection probabilities and occupancy estimates for 
the species. The data indicate that copperbellies are observed less frequently than other 
species because they are more rare, not because they are detected less frequently when 
actually present than other snakes.  
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Analysis of competence in two potential insect vectors of Soybean vein necrosis 
virus 
 
Jinlong Han 
Department of Biology  
 
Faculty Sponsor: Dr. Punya Nachappa  
Department of Biology  
 
 
Soybean growers are facing a potential new threat to production due to an emerging viral 
disease, Soybean Vein Necrosis Virus (SVNV). Since its initial discovery in soybean fields in 
Tennessee in 2008, the disease has rapidly spread to 16 states in the U.S. including Indiana. 
Although it is widely-accepted that thrips are vectors of SVNV, it is not known which of the many 
species found in soybean fields such as soybean thrips, flower thrips and tobacco thrips 
transmits the virus. Because SVNV is newly described, there is no information about the 
economic impact of the disease and management options. To develop sustainable management 
practices for SVNV, a sound understanding of the basic aspects of the relationship between the 
plant, virus, and the insect vector is essential. The objectives of our study were to 1) Determine 
the time required for acquisition of SVNV molecules also called Acquisition Access Period 
(AAP) by soybean thrips and tobacco thrips, and 2) Determine the time required for successful 
transmission of SVNV to a healthy plant also termed Inoculation Access Period (IAP). 
First instar nymphs of soybean thrips and tobacco thrips were exposed to SVNV-infected leaves 
for 6, 12 and 24 hours for acquisition of virus (AAP). Once the nymphs developed to adults they 
were allowed 24, 48, and 72 hours of inoculation of virus to healthy leaves (IAP). Our results 
suggest that soybean thrips and tobacco thrips differed in their ability to acquire virus. Soybean 
thrips were more efficient in transmitting the virus to healthy leaves. Gene expression analysis 
confirmed different levels of virus in soybean and tobacco thrips. These data provide new 
information about the factors affecting competencies in vector and non-vector species.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
29 
 
Underemployment 
 
Zachary Harants 
Department of Economics 
Department of Management and Marketing  
 
Faculty Sponsor: Dr. Nodir Adilov 
Department of Economics 
 
 
The way that most people judge how an economy is doing is by the unemployment rate as well 
as how many jobs have been added to the labor market. In recent years, after the recession in 
2008-2009, these numbers have been reported monthly as fast as they can be estimated. 
Although they may be used to be a quick glance of the general health of the economy, they can 
be misleading and leave large chunks of data out. Underemployment is often overlooked 
altogether in the media. Since underemployed people are technically employed to some 
fashion, they are left out of the official unemployment rate statistics. The purpose of this project 
is to analyze the labor market conditions in the United States by utilizing both unemployment 
and underemployment rate data between 1994 and 2014.  No data on underemployment were 
collected prior to 1994. Comparing unemployment rates to those with underemployment 
factored in can show a different picture of the health of the economy.  
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Bottoms Up: A Sedimentological Analysis of the Manus-Only Coffee Hollow 
Sauropod Tracks 
 
Crystal Harter 
Department of Geosciences 
 
Faculty Sponsor: Dr. Benjamin Dattilo  
Department of Geosciences  
 
 
Dinosaur footprints provide clues for reconstructing the behavior of these ancient animals, as 
well as the circumstances under which their tracks were preserved. Among the most 
controversial dinosaur traces are sauropod trackways in which prints of only the forefoot 
(manus) are preserved. Were such trackways made by "punting" sauropods with floating 
hindquarters, or is the lack of hindfoot (pes) prints due to deeper penetration of manus than pes 
prints in undertrack sequences? The now-destroyed Coffee Hollow site (Glen Rose Formation, 
Kendall County, Texas) preserved three manus-only sauropod trackways. The exposed footprint 
surface showed footprints that were very shallowly impressed into a foraminiferal packstone. 
There were also remnants of a thin layer, a few centimeters thick, overlying this track surface. 
The remnants are a laminated fine-grained limestone with birdseye structures suggesting a 
microbial mat. Some remnants appeared to be concordant with the track surface, and 
petrographic analysis of a vertical section through one of the footprints revealed flame 
structures in this bed. These observations suggest that the laminated limestone was the true 
track layer, and that the visible footprints were indeed undertracks that formed beneath a 
microbial mat. However, in sauropod trackways at other sites in the Glen Rose Formation in 
which both forefoot and hindfoot prints are preserved, pes prints are consistently as deeply or 
more deeply impressed than manus prints. Consequently differential undertrack depth 
preservation alone does not account for manus-only sauropod trackways in this unit. Unlike the 
makers of manus-only or manus-dominated trackways in other ichnofaunas, the Glen Rose 
sauropods may in fact have been partly floating, buoyant behind, and heavy in front. This 
interpretation is consistent with the reconstructed buoyancy profiles of sauropods thought to be 
close relatives of the Glen Rose sauropods. 
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Video Game Experience: Perception of Self-Motion and Motion Sickness in the 
Virtual World 
 
Ryan E. Harvey, Andrew H. Horton, Carrie E. Serna, Crysta A. Terry 
Department of Psychology  
 
Faculty Sponsor: Dr. Carol Lawton 
Department of Psychology  
 
 
Recently there has been increased interest in perception of self-motion (vection) in virtual 
environments. Bubka et. al. (2008) found less vection with an expanding optic flow pattern 
(visual stimuli approaching viewer) than with a contracting optic flow pattern (visual stimuli 
receding from the viewer). In another study, researchers found that people with video game 
experience are better at discriminating contracting optic flow than individuals with less video 
game experience, but no significant difference between the two groups at discriminating 
expanding optic flow (Hutchinson & Stocks, 2013). We examined effects of video game 
experience on vection, as well as motion sickness, with expanding and contracting optic flow 
patterns. Assuming that contracting flow patterns are more common in video games than in real 
life, we predicted experienced video gamers would feel more vection with a contracting flow 
than with an expanding flow.  
 
In our study, introductory psychology students rated time spent playing video games in the past 
6 months. In a 3D head-mounted display, participants viewed one of four displays of moving 
white dots against a dark background for 8 minutes. Dots were displayed in an expanding or 
contracting flow pattern. The task was to press the spacebar when participants noticed a 
change in color of a crosshair in the center of the screen and to press a foot pedal when they 
experienced vection.  Participants rated feelings of motion sickness before and after viewing the 
display.  
 
The results showed that more experienced video game players felt significantly more vection 
(perception of self-motion) in the contracting flow condition than did less experienced players.  
Highly experienced gamers felt significantly less motion sickness in the expanding flow 
condition than did less experienced gamers. 
We conclude that there may be two different mechanisms governing the effects of video game 
experience on vection and motion sickness. Because backward self-motion is more commonly 
experienced in video games than in the real world, there may be increased perception of self-
motion for a contracting flow pattern (visual stimuli receding from the viewer) for video gamers.  
However, everyone has experience with expanding optic flow as a cue for forward self-motion, 
regardless of video game experience, and therefore there would be no effect of video game 
experience for the expanding flow pattern.  To explain our motion sickness findings, we observe 
that even in the virtual world, there is more exposure to expanding flow than contracting flow.  If 
motion sickness is caused by sensory conflict between lack of vestibular feedback and visual 
cues for movement, then experienced video gamers may have less motion sickness for 
expanding flow because of more experience with this type of sensory conflict.  
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Quantum Entanglement 
 
Tanner Heral  
Department of Physics  
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics  
 
 
Quantum entanglement is a relatively new phenomenon whereby two particles’ quantum states 
are bound to one another so that if you measure one, you know about the state of the 
unmeasured particle. The aim of this experiment is to perform Parametric Down Conversion in 
order to create entangled pairs of photons and then detect and process the data utilizing a 
microprocessor.  This method has several advantages over currently available techniques, most 
notably a significant reduction in cost.  When complete it will be possible to run several different 
experiments depending on the configuration including, Entanglement, Grangier, delayed choice 
and several more. At present the Parametric Down Conversion and detection of single photons 
has been successful.  The current counting circuitry is constructed from dedicated components 
and is not functioning as desired.  Possible solutions to this problem include using different 
board configurations, grounding protection, or faster components. Once the circuit has been 
refined and entanglement has been established it will be possible implement our final goal and 
substitute the microprocessor into the experiment. 
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Social and Personality Influence on Emotions 
 
Audrey James  
Department of Psychology 
 
Faculty Sponsor: Dr. Jay Jackson 
Department of Psychology  
 
 
MAJOR PURPOSE:  We examined how personality and the social context influenced 
participants’ emotional reactions to fearful and non-fearful situations. Drawing from social-
functional theories of emotions, we expected participants to have stronger emotional reactions 
to a fearful situation when the experience was shared vs. not shared. We further expected 
personality to moderate this effect, such that those high in anxiety and neuroticism would be 
less influenced by the social context and those high in extraversion would be more influenced 
by the social context. Finally, we expected attentiveness to conditionally mediate the 
relationship between the fearful situation and emotional reactions.  
 
PROCEDURE: Participants (N=133) completed the Big 5 Aspects Scale and a measure of 
social anxiety before playing a scary or non-scary video game, either alone or with a co-actor 
(another participant playing the same video game). Participants then completed measures of 
attentiveness, fear, hostility, joviality, self-assurance, and general positive and negative affect  
(from the PANAS-X). The data were analyzed using analysis of variance, regression analyses, 
and tests of conditional indirect effects. 
 
RESULTS: An ANOVA with Fear as the DV produced the expected 2-way game-type x social-
setting interaction, F (1, 122) = 4.60, p = .034. Participants expressed greater fear after playing 
the scary (vs. non-scary) game and this fear response was significantly amplified when the 
experience was shared (vs. not shared). The same 2-way interaction was obtained with Joviality 
as the DV, F (1, 129) = 8.48, p = .004. Participants were more jovial after playing the scary 
game if the experience was shared. We mean-centered the personality variables and examined 
their interactions with the manipulated variables. We obtained a 3-way social anxiety*game-
type*social setting interaction on Fear, B = .120, SE=.047, p = .011, and on Joviality, B = .111, 
SE=.054, p = .042. We also obtained a 3-way extraversion*game-type*social setting interaction 
on Joviality, B = .210, SE=.060, p = .001. The pattern of results were consistent with our 
predictions. Our attentiveness hypothesis received partial support.  
 
CONCLUSIONS: The results support social-functional models of emotions. Participants’ 
emotions were clearly influenced by the social context. However, consistent with our 
interactionist perspective, our findings also highlight the importance of considering personality 
characteristics, along with social psychological processes, when predicting people’s emotional 
reactions to situations. Our findings have theoretical and practical implications and may serve to 
stimulate additional empirical studies.  
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Gene expression of a two-component regulatory system associated with 
sunscreen biosynthesis in the cyanobacterium Nostoc punctiforme ATCC 29133 
 
Jacob Janssen  
Department of Biology 
 
Faculty Sponsor: Dr. Tanya Soule 
Department of Biology  
 
 
As phototrophic bacteria, cyanobacteria are continually exposed to ultraviolet radiation (UVR) as 
they harvest solar energy. Long-wavelength ultraviolet radiation (UVA) in particular contributes 
to most of the UVR that reaches the Earth’s surface and damages living cells through 
photooxidative stress. In phototrophs, this can lead to harmful photosensitized light-harvesting 
proteins and pigments. To mitigate damage to the cell, some cyanobacteria produce a UVA-
absorbing pigment in the extracellular sheath, known as scytonemin. Scytonemin is a 
heterocyclic, dimeric molecule that is produced by some cyanobacteria upon induction by UVA. 
It is hypothesized that it is regulated by a putative two-component regulatory system (TCRS; 
NpF1277 and NpF1278) that is upstream and adjacent to the scytonemin biosynthetic gene 
cluster in the cyanobacterium Nostoc punctiforme ATCC 29133. TCRSs are commonly made up 
of a sensor kinase which senses the environmental stress and a response regulator that is 
activated by the sensor kinase to initiate gene expression of a cellular response. The expression 
of the TCRS genes NpF1277 and NpF1278 in N. punctiforme have been evaluated in response 
to several environmental stressors: UVA, short-wavelength UVB, oxidative stress, and high 
light. Cells were stressed for 20, 40, and 60 minutes and the expression levels of the TCRS 
genes were compared to unstressed controls using quantitative PCR. Cells under UVA, UVB, 
and high light stress showed an up-regulation of both TCRS genes by 20 minutes. Aside from 
an up-regulation for both genes after 40 minutes of UVB and 60 minutes of high light, 40 and 60 
minutes of stress generally resulted in either a down-regulation or no significant change for all 
four stressors. This research shows how regulation occurs for the sunscreen scytonemin in 
cyanobacteria and how they cope with stress under certain environmental conditions.  
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River Sieve Analysis of Soil Samples at Indiana-Purdue University Fort Wayne 
 
Shelby Johnston 
Department of Educational Studies 
Department of Geosciences 
 
Faculty Sponsor: Dr. Solomon Isiorho 
Department of Geosciences 
 
 
Changes in soil characteristics along river profiles depend on many variables. Soil 
characteristics were studied along a small creek within the Indiana University Purdue 
University Fort Wayne (IPFW) undertaken as part of a class project. The creek flows 
over the Fort Wayne moraine. As water moves downstream, it carries soil with it 
causing variation such as rounding and sorting. The purpose of this research project is 
to determine the water content of the soil, the overall composition of the soil (gravel, 
sand, etc.), and how this all changes (if it does change) from the start of a creek on 
IPFW Student Housing campus onto the main campus where the creek meets the Saint 
Joe River. Fourteen soil samples were collected over the length of the creek (from 
student housing to the St Joseph river). The samples were observed, weighed, dried, 
crushed, and sieved. The data shows the water content along with the grain sizes for 
each sample. The average water content was 21.87% with minimal variation between 
the samples. The soils range from coarse-grain to very fine-grain sand, but are 
generally of the fine-grained sand type. Knowing the cause(s) of the finning of 
sediments downstream in this river may help us in managing this stream and probably 
other rivers in NE Indiana. 
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The Investigation of Strategies for Beginning College Students with Disabilities 
for the Successful College Experience 
 
Kate Jones 
Department of Educational Studies  
 
Faculty Sponsor: Dr. Jeong-il Cho 
Department of Professional Studies  
 
College students with disabilities need strategies to help them be successful.  Studies show that 
college students with disabilities struggle academically.  Starting college can be frustrating for 
anyone regardless of whether or not they have a disability but for students with disabilities they 
have an even harder journey.  This special project is a handbook with strategies for beginning 
college students with disabilities for the successful college experience.  This handbook is meant 
for students with any type of disability or disabilities.  These students with disabilities should not 
have to learn through trial and error.  This handbook can help guide them as they go through 
the difficult change college brings.  In order to create this handbook, an extensive literature 
review was conducted and research was done through a survey.  The survey was both 
qualitative and quantitative.  The students with disabilities who completed the survey were 
registered to the disability office at the participating college. The purpose of this survey was to 
determine what college students with disabilities know about strategies and information that will 
assist them as they strive to have a successful college experience.  The survey covered the 
following: self-advocacy, self-determination, campus and community resources, and laws 
related to college students with disabilities.  The results of the survey found that a majority of 
students with disabilities are unaware of their rights under the law and do not speak up when 
their rights are violated.  They also are unaware of community resources and did not know how 
to advocate for themselves before beginning college.  This information was then used to create 
a handbook titled: Survival Guide for College Students with Disabilities. This handbook gives an 
overview of the results of the survey.  It covers self-advocacy, self-determination, laws related to 
college students with disabilities, and campus and community resources.  The goal is to give 
them the information they need to assist them as they go through college. 
Disability- a person who has a physical or mental impairment that substantially limits one or 
more major life activity (adata.org) 
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Engineering A Host Defense Regulatory Gene, PHYTOALEXIN DEFICIENT4 
(PAD4) For Enhancing Resistance to Soybean Aphid 
 
Kumud Joshi  
Department of Biology  
 
Faculty Sponsor: Dr. Vamsi Nalam 
Department of Biology  
 
 
The United States is the world’s largest producer and exporter of soybeans (Glycine max). 
Soybean production is severely limited by soybean aphid infestation with crop loss estimated at 
$3.6 - $4.9 billion annually. The current consensus management recommendations that have 
been developed over more than a decade of research include cultural, genetic, economic and 
chemical controls. Although these strategies reduce the threat, they do not completely eliminate 
soybean aphid as a pest. As a complement to current management practices, we propose 
utilizing a biotechnological approach to enhance plant immunity. The genetic manipulation of 
components of the plant’s own defense signaling pathways offers an attractive strategy for 
boosting plant defenses. Regulatory genes that control the expression of multiple defenses are 
excellent targets for developing broad-spectrum of pathogens. This approach has several 
important advantages including a minimal impact on crop yield and reduced impact on natural 
enemies of the aphid due to reduced insecticide sprays. A defense regulatory gene 
PHYTOALEXIN DEFICINT4 (PAD4) is an excellent candidate for over-expression in soybean 
plants due to its important role in plant defenses against a broad-spectrum of pathogens. 
Towards this end, transgenic soybean plants that overexpress the PAD4 gene are currently 
being developed. The PAD4 transgenic plants are expected to provide a measure of resistance 
not only against the soybean aphid but also against other important soybean pests. 
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How data mining specializes for the learning disability and how it impacts future 
 
Suma Kancherla 
Department of Computer Science  
 
Faculty Sponsor: Dr. Jin Soung Yoo 
Department of Computer Science 
 
 
This work explores data mining techniques for diagnosis of learning disabilities and conducts 
data analysis to understand most people with learning disability.  Through the childhood of 
people with disability, they had a learning disability so that more times they study, they would do 
well in future.  They will have gain confidence.  This work conducts a survey for the disabled 
students out of most college students, explores relevant data mining techniques, and analyzes 
the survey data for the effects of learning disability, for example, as how much sleep it affects, 
how much time spent on studies with statistics and how it will improve in the future.  This work 
would help people with learning disability understand the importance of data modeling, data 
mining, and designing experience. 
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On the efficiency of an enzyme that can incorporate non-natural amino acids into 
proteins 
 
Jacquelyn Kelty 
Department of Chemistry 
 
Faculty Sponsor: Dr. Eric Tippmann 
Department of Chemistry  
 
 
Expanding the genetic code of an organism opens new avenues to modulate protein function. 
Interestingly, all known organisms use the same 20 common amino acids to make all the 
proteins on the planet- even though, genetically, we could sustain many more. Here, we altered 
an enzyme that naturally incorporated the common amino acid leucine into proteins.  The 
alterations, or mutations, caused the enzyme to prefer a non-natural amino acid over its normal 
leucine partner. There have been more than 100 non-natural amino acids that have been 
successfully incorporated into proteins using this method, but the non-natural amino acid tested 
in this experiment is the only one that contains a metal. The focus of this project is to make the 
enzyme and test just how efficiently the enzyme incorporates the non-natural amino acid. 
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Comparing life history traits of potential thrips vectors of Soybean Vein Necrosis 
Virus and the effect of virus infection on thrips vectors 
 
Stacy Keough 
Department of Biology  
 
Faculty Sponsor: Dr. Punya Nachappa  
Department of Biology  
 
 
Soybean Vein Necrosis Virus (SVNV) is an emerging new disease affecting soybean, first 
discovered in Tennessee in 2008, which has since spread to 16 other states, including Indiana. 
SVNV has been identified as being a new virus in the genus Tospovirus, which are typically 
vectored by thrips. Thrips species make up a large proportion of arthropods found in soybean 
fields, sometimes accounting for up to half of the arthropods collected. So far, only soybean 
thrips have been confirmed to transmit SVNV. However, other species of thrips are found in 
soybean fields, including eastern flower thrips, western flower thrips, and tobacco thrips. The 
relationship between pathogen, vector, and host is complicated and can result in the pathogen 
having a negative, positive, or neutral effect on the insect vector. Our objectives of this study 
include 1) to compare life history traits of a confirmed vector species, soybean thrips, to a 
potential vector species, eastern flower thrips and 2) to compare life history traits of viruliferous 
and non-viruliferous soybean thrips to determine the effect of the pathogen on its insect vector. 
Our results show that there is a neutral effect of SVNV infection on soybean thrips, since there 
is no significant difference between viruliferous and non-viruliferous soybean thrips life history 
traits. Life history traits studied include hatching time, number of first instars, fecundity on day 
14, total offspring, development time, and juvenile survival. The differences between life history 
traits of vector species and non-vector or potential species may explain why soybean thrips are 
the only confirmed vectors of SVNV. Other species may not have the ability to transmit SVNV, 
or may be more negatively or positively affected by SVNV infection. Results of our research will 
help in developing specific management strategies for SVNV based on insect vector biology. 
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Small Town Water Quality and Health Concerns, Nitrate Levels Increasing in the 
Midwest, Northeast Indiana, USA 
 
Brittany Kime 
Department of Geosciences  
 
Faculty Sponsor: Dr. Solomon Isiorho 
Department of Geosciences  
 
 
People often assume that groundwater qualities are better in rural settings than town/city water 
supplies. The US EPA recommends that nitrate levels in drinking water should be below 10ppm. 
Agriculture is the main industry in rural areas of the Midwest in the USA and this tends to have 
some impact on their water qualities. We examined water quality within a small Midwestern 
community in NE Indiana using nitrates levels along with some other parameters. Water 
samples were collected from two wells at different depths, river, drainage ditch, wetland, and a 
farm pond. Other parameters tested for included well depth, temperature, pH, Nitrites, chlorine, 
lead, iron, pesticides, and bacteria. The tested nitrate levels ranged between 11.2-62.8 ppm, 
phosphates were from 0.09-1.25 ppm, and sulfates 1-58 ppm. All water samples tested had 
nitrate levels higher than 10 ppm and other parameters were above the limit set by the US EPA. 
The concluded results of the study indicate that the water quality within this community is 
unsuitable for consumption based specifically on the nitrate and phosphate levels. Area 
residents have reported spontaneous abortions, miscarriages, and other health effects. Studies 
have shown that the high nitrate levels may be the cause of the community health concerns. 
Additional data will be collected throughout the summer and the results will be presented. 
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Independent Research Project as an Integral Part of Geology Courses Provides 
Undergraduates the Opportunity to Solve Real World Problems 
 
Brittany Kime, Tessa Matthews, Sarah Budd, Jessie Reeder 
Department of Geosciences 
 
Faculty Sponsor: Dr. Solomon Isiorho 
Department of Geosciences 
 
 
Undergraduate students provide valuable information that could be useful in solving water and 
environmental problems. Over the years, undergraduate students at Indiana University-Purdue 
University Fort Wayne (IPFW) have conducted independent research projects that have helped 
to address some water related problems on campus, city of Fort Wayne, and in NE Indiana. 
Hydrogeology, Environmental Geology, Understanding Wetlands, and Environmental 
Conservation courses offered at IPFW provide avenues for undergraduate students to conduct 
independent research projects. Here, we provide a brief description of one of such research 
projects that has proven useful in solving a water-related problem along with a list of other 
projects deemed useful in solving water related issues.  
 
A water quality assessment of a distribution system in a Mid-western city, Fort Wayne, was 
undertaken to determine the water chemistry within the metropolitan area. For the study, the city 
was divided into four quadrants and 36 water samples were collected along the distribution 
system. The waters were tested for pH, temperature, chlorine, nitrite, nitrate, and dissolved 
oxygen. Eighty five percent of the 36 samples are below the US EPA water standard 
recommendations. However, 5% of the samples failed to meet the recommended standards and 
10% of the samples were within the recommended standards. The results showed that the SW 
quadrant had some issues as the area appears to have had several leaks or breaks in the 
distribution system. The city has embarked on repairing, fixing, or replacing some of the old 
pipes. Other student research projects included looking at water quality issues in wetlands and 
rivers. Undergraduates should be involved in research projects that could provide solutions to 
water and environmental issues through the “research component” of regular course. 
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Twitter Event Detection 
 
David Kimmey 
Department of Computer Science 
 
Faculty Sponsor: Dr. Jin Soung Yoo 
Department of Computer Science  
 
 
Twitter is a free online social networking and micro-blogging service that asks “What are you 
doing?”  In 2014, Twitter’s average monthly active users (MAUs) were 255 million, and mobile 
MAUs reached 198 million with a year-over-year increase of 25% and 31% respectively. Twitter 
data is becoming a popular source of social trajectory data (e.g. geo-economic events—how the 
public’s sentiment affects the stock market; the discovery of unusual social events (i.e. festivals, 
demonstrations, natural disasters—earthquakes and storms); geographic disease and influenza 
trends; social questions—are popular events associated with increased public sentiment; and 
predicting political alignment).  Although the defining and detecting of events (i.e. feature types) 
have long been a research topic, the characteristics of Twitter make it a non-trivial task. For 
example, Twitter events are usually overwhelmed with “babble” (i.e. noisy, unstructured text); 
about 40% of Tweets do not include the target event queried by the user; Twitter event 
detection algorithms need to be scalable given the sheer amount of Tweets; Twitter contents 
are dynamically changing and increasing in a real-time nature; the majority of Twitter APIs only 
grant access to a 1% sample of the Twitter data, and concerns about Twitter’s sampling 
strategy and the quality of the Twitter data have been raised. This work presents three twitter 
event detection techniques for use in various domains: (1) content analysis and time-series 
modeling within a geographic area (i.e. frequency bursts); (2) deviation/anomaly detection within 
a geographic area (i.e. statistical outliers from the norm); and (3) Probabilistic Soft Logic (i.e. 
probabilistic reasoning in relational domains). Effective Twitter event detection is critical for 
Twitter data mining and predicting the present (i.e. “contemporaneous forecasting” or 
“nowcasting”) — a topic of special interest to the central banks and other government agencies. 
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Weathering of Salem Limestone 
 
Collin Lambert  
Department of Geosciences 
 
Faculty Sponsor: Dr. Benjamin Dattilo  
Department of Geosciences 
 
 
This project provides a foundation for a multi-generational decay study of the Dr. Jack 
Sunderman monument located in the Jack A. Sunderman Geogarden on the IPFW campus. 
Like most systems of nature, the decay process of stone is complex. The monument in question 
will be affected by a variety of weathering processes. The ultimate goal is to identify all 
processes and differentiate their effects. Characterization, detailed observations, periodic 
measuring and the occasional sampling of the monument reveal weathering processes. The 
monument was closely observed from October 2013 through March 2014. Copious amounts of 
literature is available that document techniques and methods for the evaluation of stone 
properties such as porosity, permeability and capillary movement. Furthermore the Salem 
limestone is a well-studied building material. Simple methods are explored by the author in 
hopes of providing a basic interpretation of decay observed on the monument. Observations 
include absorption and dehydration rates, salt precipitation, capillary movement, discoloration, 
staining, and surface alteration. The most noticeable change is discoloration. The discoloration 
comes from a variety of sources such as atmospheric pollution and the oxidation of Iron-bearing 
minerals. Efflorescence of salt also causes a white discoloration although the salt is soluble and 
is quickly washed off by rain. The removal of efflorescence accounts for a miniscule amount of 
statue material but should be considered part of the decay process. Present observations and 
research lead to a conclusion that the short term decay of Salem limestone is negligible and the 
stone is resistant to decay and weathering at the scale of a human’s lifespan. This research 
provides consumers evidence of Salem limestone’s durability and helps to explain the popularity 
of Salem limestone as a building material.  
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Examining the Role of a Mycobacterial Acyltransferase Gene in the Metabolism of 
Long-Chain Fatty Acids  
 
Jamison Law 
Department of Biology  
 
Faculty Sponsor: Dr. Jaiyanth Daniel  
Department of Biology  
 
 
Tuberculosis (TB) is a disease that affects about two billion people and is caused by the 
bacterium Mycobacterium tuberculosis (Mtb) which destroys pulmonary tissue and ultimately 
causes death, if left untreated. Modern antibiotics such as rifampicin and isoniazid have proven 
futile against Mtb when it goes into its dormant state under hypoxic conditions in the human 
body. Under such conditions, Mtb is thought to survive because of its ability to metabolize host 
lipids. Mtb is able to create a reservoir of triacylglycerol (TAG) by cleaving fatty acids from 
macrophage TAG, transporting them inside the phagosome, and subsequently reattaching the 
acyl groups to a glycerol backbone. The genes involved in coordinating this process are thought 
to play a crucial role in the survival of the bacteria. Although the gene associated with the final 
step of the acyltransferase pathway that attaches the third acyl group to the glycerol backbone 
has been studied, the genes involved in attachment of the first and second acyl groups have not 
been studied even though they are essential to the pathway. Therefore, we have cloned the 
acyltransferase gene (mGPAT1) that catalyzes the first step of the pathway and expressed the 
protein Escherichia coli in order to understand how mGPAT1 functions. Our initial findings 
suggest that mGPAT1 makes a difference in the ability of E. coli to utilize long-chain fatty acids. 
Our observations indicate that the E. coli expressing mGPAT1 continued to proliferate while E. 
coli lacking the gene entered stationary phase. Our results suggest that the mycobacterial 
acyltransferase enhances the ability of E. coli to utilize long-chain fatty acids as a carbon source 
after the media is depleted of other carbon sources. Future experiments will be aimed at 
confirming this finding and examining potential changes in the lipid metabolism of E. coli 
expressing the mycobacterial acyltransferase. 
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Using GIS to Identify and Delineate Massasauga Populations in Indiana 
 
Taylor Lehman  
Department of Biology 
 
Faculty Sponsor: Dr. Bruce Kingsbury  
Department of Biology  
 
 
The Massasauga (Sistrurus catenatus) is a small rattlesnake that is in decline throughout much 
of its range. Due to these declines, it is listed as state endangered in Indiana and is a candidate 
for federal listing. However, systematic surveys have not been conducted in Indiana in nearly 
twenty years, making an assessment of the status of the species in the state difficult. I will 
present the methodology used to identify and examine the spatial extent of the Massasauga 
populations potentially remaining in Indiana. I used historical observation records and 
Geographic Information Systems (GIS) to identify potential survey sites and the extent of 
suitable habitat surrounding these locations. Once populations are delineated they will be 
prioritized to determine the order they will be surveyed in. This work will assist not only in 
determining survey locations, but will also clarify the current status of historical populations. 
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High Rate Testing of NiTinol Actuator Wire 
 
Chase Lockwood 
Department of Physics  
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics  
  
 
Four commercial grades of Nitinol wire were tested in a uniaxial test rig at slow and fast cyclic 
actuation rates in order to understand strain evolution during near-isobaric conditions.  A thin 
wire diameter of 0.010” was selected in order to enable enhanced heat transfer and thus 
response time during high thermal testing.  Strain evolution is compared through 100 actuation 
cycles in equiatomic NiTinol, Ni-Ti-Cr, and Ni-Ti-Co.  We observe improvement in cyclic 
actuation stability with diminishing grain size, strengthening precipitate dispersions, and ternary 
alloy additions.  Future work will be discussed towards informing processing conditions for high 
and stable work output in wire-based low and medium temperature applications. 
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Progressive Mylonitization of a Paleozoic Granite in the Cordillera Oriental, NW 
Argentina  
 
Daniel Maassel  
Department of Geosciences 
 
Faculty Sponsor: Dr. Aránzazu Piñán Llamas 
Department of Geosciences   
 
 
The Cordillera Oriental in northwestern Argentina contains Late Neoproterozoic-Early Paleozoic 
rocks that were forming part of the proto-Andean margin of southwest Gondwana. These rocks 
(mainly metamorphosed marine sediments) were intruded between ~480 and 470 million years 
by granitic bodies and pegmatites that localized substantial deformation during the Ordovician 
Famatinian orogeny. As a result of the Famatinian deformation, N-S and NW-SE trending 
anastomosing highly deformed (shear) belts overprinted the igneous intrusions and their host 
rocks. The development of these shear zones was coeval with, and followed the thermal 
Ordovician peak. Famatinian metamorphism and deformation occurred at greenschist to 
granulite-facies conditions (garnet-cordierite-sillimanite and orthopyroxene) in various locations 
of the Cordillera Oriental. Oriented samples were collected from a sheared granite in Tacuil 
(province of Salta, NW Argentina) in order to compare microstructural and chemical 
compositions between protomylonitic, mylonitic and ultramylonitic rocks; the ultimate goal was 
to document mechanisms of deformation observed in samples with increasing degree of 
deformation.  
 
The petrographic analysis of the samples shows that deformation occurred under greenschist-
facies conditions. The relatively undeformed granite consists of Kfs phenocrysts (up to 8 cm) in 
a groundmass mostly composed of Kfs, Qtz, Plag, Bt, and Mus grains (0.2 to 2 cm). In the 
deformed granite, metamorphic fabrics transpose magmatic fabrics and L-S fabrics are present. 
The main microstructural variations observed in samples with increasing degree of deformation 
are: 1- the progressive change from discontinuous anastomosing mm-thick biotitic seams to a 
pervasive mm-thick planar ultramylonitic foliation defined by Bt-rich and quartzofeldspathic 
bands; 2- a decrease in grain-size of most minerals. Kfs porphyroclasts show a gradual size 
reduction by intense microfracturing; 3- strained Qtz grains and Qtz grain aggregates that show 
evidences of dynamic recrystallization change into quartz ribbons with increasing strain; 4- an 
increase in the degree of feldspar sericitization. In contrast to quartz grains, feldspar shows little 
evidence of dynamic recrystallization. Future work on strain analysis will constrain the 
significance of this shear zone in the Ordovician shear system and in the regional context of the 
Famatinian orogeny. 
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Design of a Monolithic, Solid-State Dye Laser 
 
Aaron Magner 
Department of Physics  
 
Faculty Sponsor: Dr. Mark Masters 
Department of Physics  
 
 
Traditional liquid dye lasers provide stable, tunable light which finds many applications in 
medicine, industry, and scientific research. They are also messy, require particular disposal for 
the dye, and rely on expensive optics.  
 
We aim to design a monolithic, solid-state dye laser, in which the liquid dye is replaced with a 
dyed plastic and the laser cavity is created by total internal reflection within an acrylic block. 
This provides a similarly useful light source while eliminating the hassles of liquid dye and 
decreasing cost associated with optics. 
 
We investigate methods for creating dye targets and the fluorescence spectra of those targets 
when excited by a diode laser. Future work is discussed, including implementation of those dye 
targets as the gain medium in the monolithic laser cavity. 
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Biochemical Studies on a Mycobacterial Protein Potentially Involved in Fatty acid 
Transport   
 
Audrey Martin 
Department of Biology 
 
Faculty Sponsor: Dr. Jaiyanth Daniel  
Department of Biology  
  
 
Tuberculosis, an emerging infectious disease, steals thousands of lives each year while latently 
infecting millions of individuals. Adding to the death toll, dormant Mycobacterium tuberculosis 
(Mtb) reactivates when the immune system is suppressed. Current drugs and therapies only 
treat active tuberculosis disease and thus far no antibiotic against dormant Mtb has been found.  
Recent studies have shown that fatty acids are an energy source for the latent pathogen. 
However, the means by which fatty acids are transported into the mycobacterial cell remains 
unknown. We have identified an Mtb adenosine triphosphate binding-cassette (ABC) transport 
protein that potentially transports fatty acids based on its amino acid sequence identity with a 
known fatty acid transporter in another bacterium and designate this protein as mycobacterial 
ABC transporter (mABCT).  We have cloned the mABCT gene from the genome of Mtb and 
expressed the protein in Escherichia coli cells. In this study, we examine the ability of the 
mABCT protein to enhance fatty acid transport and affect lipid metabolism in the heterologous 
host cells. Our research on understanding the role of this mycobacterial protein is expected to 
aid the development of novel antibiotics to treat latent tuberculosis disease. 
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Determining Water Quality At Indiana University-Purdue University Fort Wayne 
(IPFW) Using Well Data 
 
Tessa Matthews 
Department of Geosciences 
 
Faculty Sponsor: Dr. Solomon Isiorho  
Department of Geosciences  
 
 
Water contamination is a prevalent topic in today’s world. Everyone needs water to survive, and 
water free of contaminants is essential to providing a healthy and comfortable way of life for the 
human populous. To determine the level of contamination of groundwater in Fort Wayne, 
Indiana, water level, pH, temperature, and conductivity were measured in four wells on the 
Indiana University–Purdue University Fort Wayne (IPFW) campus and the adjacent creek. Also 
determined were the nitrate, nitrite, sulfate, and phosphate levels. The USEPA maximum 
suggested acceptable levels are 10.0, 1.0, 250.0, and 5.0 mg/L for nitrate, nitrite, sulfate, and 
phosphate respectively. The data was collected over an 8-month period. The results show that 
all parameters tested were within the USEPA acceptable drinking water limits (averages are 
shown in parentheses). Nitrate, nitrite, sulfate, and phosphate levels range between 0.0-3.0 
(1.5), 0.0-0.01 (.004), 0.0-252.0 (67.4), 0.0-7.9 (1.9) mg/L respectively. The pH was between 
4.8-10.2 (7.1) and the conductivity values range between 111- 1118 (674.4) ppm. The overall 
results show that the waters at IPFW are suitable for drinking.  
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The response regulator NpF1278 is associated with sunscreen biosynthesis in 
the cyanobacterium Nostoc punctiforme ATCC 29133 
 
Sejuti Naurin 
Department of Biology  
 
Faculty Sponsor: Dr. Tanya Soule  
Department of Biology  
 
 
Under exposure to long-wavelength ultra-violet radiation (UVA), some cyanobacteria can 
produce scytonemin, a yellow to brown, lipid-soluble, non-fluorescent, stable sunscreen 
compound. A genomic region associated with scytonemin biosynthesis has been identified in 
the filamentous cyanobacterium Nostoc punctiforme ATCC 29133 that contains 18 adjacent 
genes transcribed in a single direction. Most of the genes in the upstream region of the cluster 
code for unique proteins involved directly in scytonemin biosynthesis. Further genomic 
characterization of this gene cluster in N. punctiforme has revealed a conserved putative two-
component regulatory system (TCRS; NpF1277 and NpF1278) upstream and adjacent to the 
biosynthetic cluster that is likely involved in scytonemin regulation. In this study, it is 
hypothesized that if NpF1278, the putative response regulator, regulates scytonemin 
biosynthesis in N. punctiforme, there will be a change in the production of scytonemin following 
UVA radiation when the NpF1278 gene is deleted. To knock out NpF1278 from N. punctiforme, 
an in-frame marker-less deletion fragment complementary to the 5’ and 3’ ends of NpF1278 
which lacks the internal sequence of the gene was constructed and was inserted into N. 
punctiforme through conjugation. The mutant strain was found incapable of producing 
scytonemin following UVA radiation as assessed using spectroscopy. To further study this 
system, the interaction of the NpF1278 protein with the promoter region of the scytonemin 
biosynthetic genes is being assessed using electrophoretic mobility shift assays (EMSA). If 
NpF1278 is associated with the production of scytonemin, it is expected to bind to the promoter 
region of the gene cluster. Thus far binding has not been observed. However, failure to bind to 
the promoter region can occur due to various factors which are being tested. Preliminary results 
of this study suggest that the putative response regulator NpF1278 regulates scytonemin 
biosynthesis in Nostoc punctiforme ATCC 29133. Understanding these regulatory elements may 
enable future genetic manipulation to artificially control the amount of sunscreen produced for 
biomedical and industrial purposes. 
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Academic Success Courses in Higher Learning Institutions 
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This research project is a review of current literature that highlights the potential effectiveness of 
academic success courses as a requisite for increasing student academic success in higher 
learning institutions. Through an evaluation of previous case studies, this project focuses on the 
correlation between efficacy and academic performance as outcomes of success skills courses. 
First year college students who are academically under-prepared and who register for high-risk 
general education courses often experience academic frustrations and failure which puts them 
at a high risk of withdrawals or a decreased rate of graduation from institutions of higher 
learning. Institutions that have implemented support services have used success  courses to 
equip first-year college students with skills that include time-management, note-taking and test-
taking strategies, reading, writing, proper citations, critical thinking, and plagiarism. Recent 
results from studied literature on academic success courses indicate that student participants 
have self-reported an increase in efficacy and performance. This study aims to highlight the 
correlation between academic performances and self-efficacy as an outcome of success 
courses, and the theoretical foundations of the delivery, design and assessment for such 
courses in higher learning institutions.   
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The Microstructure of Pyrite Blackening in Fossil Shells 
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The Waynesville formation is part of the stratigraphic succession of Indiana bedrock which 
allows us to look back on environmental conditions during the late Ordovician period, 450 million 
years ago.  Due in part to a fossil record which is overwhelminlgly dominated by a single 
species, the Waynesville formation functions as an outdoor labratory illustrating various 
preservation processes operating on directly comparable shells.  Shell blackening during 
preservation has been a particular point of interest.  Based on the correlation of shell blackening 
with occurrences of shell fragmentation and abrasion in large brachiopods, the shell blackening 
seen in Upper Ordovician (Cincinnatian) brachiopods has previously been identified as a sign of 
long residence on the sea floor, and has been attributed to the accumulation of iron sulfides and 
organics in microborings.  This in turn suggests extremely low oxygen microenvironments within 
shells.  The results of our studies are broadly consistent with prior hypotheses.   
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Saving Valuable Sleep While Making Superconductors 
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Faculty Sponsor: Dr. Mark Masters 
Department of Physics  
 
 
In order to do more extensive testing in superconductive materials one must be able to produce 
superconductive material.  For a room temperature superconductor, Yttrium Barium Cupric 
Oxide, YBa2Cu3O7 is great as an entry level superconductor.  However in order to produce 
YBa2Cu3O7, one must heat it to high temperatures for significant amounts of time.  Depending 
on the stage of firing, the components will be held at a temperature greater than 900°C for 
between 18 hours to 24 hours.  Should the temperature fall below, or creep above, a certain 
threshold the entire material being heated is wasted.  In an effort to sleep in my own bed, and 
see the sunlight from outside Kettler Hall, an automated system, with proper safety lockouts, 
must be designed.  In order to ensure proper temperature without hands on adjustment, a 
PSoC, Programmable System on a Chip, is used to detect, collect, and actively control a 
heating element.  To ensure accuracy double correlated sampling is advisable.  The signal from 
a thermocouples produces a significant amount of noise at low temperature, and this noise 
becomes greater the hotter the thermocouple becomes.  Double Correlated Sampling can be 
used to determine the current signal from the thermocouple as well as the base signal, and 
subtract the noise off the signal, providing a nice clear signal, for the PSoC to determine an 
accurate temperature and adjust accordingly. 
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Active Wavefront Correction 
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We present our preliminary result for the experiment to actively correct the wavefront of a laser 
used in an optical tweezers set-up. This was done by converting a desired pattern into a phase 
modulation that a spatial light modulator can display. We developed program to calculate the 
phase modulation and interface with the SLM. An SLM is a device that allows for manipulation 
of pixels to create a custom lens. A laser reflects off of this SLM and its diffraction pattern will be 
actively monitored with a high speed camera. The camera allows us to dynamically change the 
displayed image on the SLM so that the resulting diffraction pattern matches that of our desired 
pattern. This means that the camera could actively monitor and correct for any aberrations that 
come about from our set-up and we will report our progress on this active correction.   
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Assessment of Nesting Green Turtle (Chelonia mydas) Remigration Intervals in 
Playa Cabuyal, Costa Rica 
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Remigration intervals between nesting seasons in sea turtles can vary depending on the 
species, population, foraging resources, and individual fecundity among others. Green turtles 
(Chelonia mydas) follow this pattern, with Pacific populations often having more years between 
breeding than those in the Atlantic Ocean. At Playa Cabuyal, Costa Rica, we began monitoring 
turtle nesting activities in 2010-2011, and started registering remigrant females during the 2013-
2014 nesting season. We looked at the length of remigration intervals of green turtles on this 
beach, and the potential variables that impact the length of the remigration interval. To facilitate 
this, literature from other green turtle nesting aggregations was used as a comparison against 
those from Playa Cabuyal. We also explored the turtles' size, number of clutches per season, 
and clutch size to correlate these variables to the remigration intervals. We have seen green 
turtles return at Playa Cabuyal in two, three, and four-year intervals, with over 15% of tagged 
turtles returning. Assessing the variation between these nesting activities will provide this 
monitoring project with the necessary information to effectively manage local sea turtles. This 
analysis will also provide a novel view of pacific green turtle nesting population dynamics at 
Playa Caubyal, that until recently was unprotected. 
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Functional characterization of the Nucleobase Cation Symporter 1 (NCS1) of 
Nicotiana Sylvestris 
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Nucleobases are important organic molecules, and are involved in DNA biochemistry, sugar 
metabolism, and serve as energy molecules. Catabolism and biosynthesis of these molecules 
takes place in different compartments of a cell, and they must be transported between cells. 
Thus, an intricate system of membrane transporters is used. Several families of nucleobase 
transporters exist, and one such family is the Nucleobase Cation Symporter 1 (NCS1) family. 
Bioinformatics revealed a single gene encoding for a putative NCS1 in Nicotiana sylvestris 
(NsNCS1), a dicot angiosperm commonly known as tobacco. In this study, the substrate profile 
of this putative transporter was determined. The coding region of the gene was cloned into a 
yeast expression vector and transformed into Saccharomyces cerevisiae strains deficient in 
their native NCS1 transporters. Radiolabeled nucleobase uptake experiments were used to 
determine the transport profile. The binding profile was determined through heterologous 
competition using a cold competitor. Homologous competition experiments were used to 
determine kinetic properties of NsNCS1. In addition, the function of NsNCS1 was confirmed by 
complementing the NCS1 function in a homozygous Arabidopsis thaliana AtNCS1 knock-out 
mutant constructed in our lab. These experiments revealed that NsNCS1 transports adenine, 
guanine, uracil, hypoxanthine, and cytosine, and binds 5-fluorocytosine, uric acid, and xanthine. 
This profile resembles the transport and binding profiles of other Viridiplantae NCS1 proteins 
studied in our lab. It highlights the core functionality of Viridiplantae NCS1 proteins, and given 
the taxonomic position of Nicotiana sylvestris, sheds light on the evolution of NCS1 function.  
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Translocating Massasaugas as a Conservation Measure 
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Translocation, the purposeful relocation of wildlife for conservation purposes, is becoming 
increasingly popular. The decision to relocate animals can be motivated by a variety of 
circumstantial factors, including efforts to avoid harm to wildlife, humans, or both, and efforts to 
reestablish or augment imperiled populations. However, the utility of approaches remains poorly 
studied, and thus the success of such approaches remains unclear. We present preliminary 
findings from our efforts to translocate “nuisance” Massasaugas (Sistrurus catenatus) away 
from military training activities into an area where we have been studying resident snakes for 
many years. We radio tracked snakes to gather information on their spatial ecology. Specifically, 
we report preliminary findings on natural history and general movement patterns of translocated 
snakes compared to a resident control group. Our goal is for relocated snakes to successfully 
establish new home ranges, rather than return to military use zones. Our research will provide 
land managers with insight into human-wildlife interactions from a conservation approach.  
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The Graf Phosphatic Fauna: Is It Dwarfed? 
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Some of the earliest fossils of multi-cellular animals are the “small shelly faunas” from Lower 
Cambrian (~540 million years old) sediments, marking the “Cambrian Explosion”. Small shelly 
faunas are assemblages of extremely small (millimeter-sized) phosphatic molds of shells such 
as snails or clams. While small shelly faunas are found in sediments ranging up to recent times, 
these later occurrences are often poorly studied or ignored entirely if there are larger fossils in 
the same sediments.  
 
The Elgin Member in the lower part of the Maquoketa Shale in Graf, Iowa is Upper Ordovician 
(~450 million years old) in age, and contains a small shelly fauna.  This fauna has received 
attention because the small shellies make up the bulk of the rock, which is rich enough in 
phosphorus to be called a “phosphorite”.  Partly because of their small size and partly because 
of the geochemistry of phosphorus, previous workers have concluded that the Elgin Member 
phosphorites were deposited under low oxygen conditions which resulted in the animals being 
“dwarfed” or “stunted”. Phosphorous can be the limiting nutrient in oceanic environments, so it is 
not commonly found dissolved in sea-water in large quantities. When oxygen is low, however, 
there are not many organisms to consume the phosphorous. This is why high quantities of 
dissolved phosphorous might occur in anoxic deep water bodies.  For this reason, the 
Maquoketa Shale/Elgin Member phosphorite has been attributed to upwelling of such anoxic 
bottom waters into the continental sea environment, where phosphorus precipitated directly into 
the sediment. 
 
However, living things are still “in” the water, so oxygenated water with biomass can contain as 
much phosphorus as anoxic waters with phosphorus. The burial of settled organic matter is a 
probable a delivery mechanism for sedimentary phosphorus. Therefore an alternative 
hypothesis is that phosphatic sediments can form in oxygenated water, and might be 
concentrated by accumulation over long periods of time rather than by rapid precipitation from 
phosphorus-saturated water. If phosphatic preservation is size-selective and if there were 
evidence of the presence of normal marine fauna in these deposits, that would argue against 
the oceanic anoxia hypothesis. The organic burial hypothesis can be tested by identifying size-
selective preservation, or “normal” fossils. 
 
Rock samples were taken from two sedimentary beds at Graf. Thin sections are being made 
from these samples, so that fossils can be examined in context. Remaining samples were 
dissolved in acetic acid, which releases the small phosphatic fossils from the rock. Among the 
acid residues Full sized specimens are being found: bryozoan, crinoid columnals, and umbilical 
molds of larger snails, all of which are small parts of larger animals. Also certain clams and 
snails are only partially filled with phosphate. These findings suggest that phosphate filled small 
pores and could not fill larger ones. Therefore preservational bias favored small shells, or small 
parts of larger shells. This suggests that the original fauna may not have been dwarfed at all, 
which negates the idea that oxygen poor deep-water masses caused phosphate precipitation. 
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Expression of a mycobacterial protein potentially involved in resuscitation from 
dormancy and fatty acid transport  
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Tuberculosis (TB) is an airborne and highly infectious disease caused by Mycobacterium 
tuberculosis (Mtb) which still poses a major health issue; just in 2013, the World Health 
Organization reported 9 million new cases of TB and about 1.5 million deaths due to it. The Mtb 
bacteria are very hard to target with regular antibiotics because they tend to go into a dormant 
stage. In order to be able to combat dormant Mtb or block its resuscitation from dormancy in the 
human body, it is necessary to first discover the pathways and genes involved in these 
processes. It has been shown that, during its dormant state, Mtb imports fatty acids from the 
human host, but the proteins involved are yet to be identified. Additionally, we identified an Mtb 
gene coding for a protein with significant amino acid identity to an energy-dependent 
translational control protein in Escherichia coli which aids in revival from stationary phase. Our 
study examines the role of a protein in influencing the transport of fatty acids in E.coli cells 
lacking their native fatty acid transport protein and in regulating the resuscitation, from stationary 
phase, of E. coli cells that lack the translational control protein. Findings from our study could 
enable the development of antibiotics targeted against the dormant pathogen. 
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Hearing screening pass/fail rates for Head Start children in northeast Indiana 
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Faculty Sponsor: Dr. Jonathan Dalby  
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The correlation between child hearing health and parent socioeconomic status has been 
suggested by many, but actual data is limited. This study examined the hearing screening 
pass/fail rates of children ages three through five years old who attended one of the eight 
Community Action of Northeast Indiana Head Start centers in three counties (Allen, Noble, and 
Whitley) during the fall of 2014. The subjects of this study included 435 students, ages three 
through five years old who underwent otoscopic examination and otoacoustic emission testing. 
For comparison, the children were divided into eight different groups based on the preschool’s 
zip code. There was a clear correlation between the percentage of students who passed their 
initial preschool hearing screening with median annual household income as determined by the 
2010 U.S. Census Bureau data. The correlation coefficient was .75. A second comparison 
which included just the children from the Fort Wayne urban area yielded a correlation coefficient 
of .80. Since the main criterion for Head Start eligibility is family at or below poverty level, the 
correlation of pass rates with median income in the surrounding neighborhood suggests that 
more affluent neighborhoods support better health care outcomes even for the most 
disadvantages families.  
 
These results suggest that there should be a strong emphasis on the needs of the preschool 
children from socioeconomically disadvantaged neighborhoods when planning preschool  
hearing screening services. Keywords: preschool, hearing screening, socioeconomic status, 
median household income 
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Interactive Effects of Jasmonic Acid and Salicylic Acid on Induction of Host 
Defenses in Soybean (Glycine max) against two insect herbivores, Soybean 
Aphid and Soybean Thrips 
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It is widely accepted that plant defense responses vary with insect host plant specialization and 
feeding guilds. Generalists are thought to be more susceptible to a given plant defense 
compound compared to specialists that may use these same defensive compounds to their own 
advantage. Feeding guilds are also a strong indicator of differential induction of plant responses. 
Insect herbivores can be classified into several feeding guilds. Example- leaf chewers, phloem 
feeders, xylem feeders, leaf miners, fruit and flower chewers, gall-inducing, and root chewers. 
Studies examining the mechanisms underlying plant defense responses to insect herbivore 
attack have identified the role of two major phytohormones- salicylic acid (SA), jasmonic acid 
(JA). We investigated how soybean plants tailor their defense against insect herbivores from 
two feeding guilds: phloem feeding aphids and cell content feeding thrips. Gene expression 
analyses indicated that SA pathway was induced in response to aphids whereas JA was 
activated against thrips feeding. Exogenous application of SA and JA confirmed gene 
expression results in that SA application lowered aphid numbers and JA application reduced 
thrips population. In the short-term, results of this study will shed light on the ecological and 
molecular interactions of plant and insects, and in the long-term this research can be applied to 
ecologically based management programs of the insect herbivores. 
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A Comparison of Stress Responses in Sea Cucumbers and Sea Urchins Exposed 
to Salinity and Handling Stress 
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The demand for a sustainable source of high quality protein increases, marine invertebrates 
such as sea urchins and sea cucumbers are becoming increasingly important in aquaculture, in 
addition to becoming important in developing marine medicines.  As with other aquatic species 
in aquaculture, stress can also have a significant impact these species. Hence, we wanted to 
study the impact of potentially aquaculture related stressors, such as low salinity and handling, 
using a variety of physiological and immunological tests on the coelomic fluid of the sea 
cucumber, Parastichopus californicus, and the sea urchin, Stronglyocentrotus purpurtatus. 
Based on the results obtained, sea urchins kept in handling and salinity stress conditions 
showed significantly more stress responses than controls, whereas sea cucumbers did not 
show any significant differences across the treatment groups.  This would indicate that sea 
cucumbers are a more viable candidate for aquaculture than sea urchins, as they appear to be 
more resistant to stress.  Based on this, the use of sea cucumbers in aquaculture should be 
more widely encouraged in the United States. 
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Supply for Driving Dielectric Barrier Discharges   
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Here we present the construction of the necessary equipment to investigate the electrical 
excitation frequency dependence of Dielectric Barrier Discharge (DBD) emissions.  A DBD is a 
type of electrical discharge occurring between two electrodes just as many other discharges.  
However, in a DBD at least one electrode is covered with an insulating material which prohibits 
the formation of a complete arc.  Instead a small amount of charge seeps through the insulator 
and builds up on its surface until a small discharge (in the form of a filament) can form.  This 
happens all across the surface of the insulator at such a rate that the space near the insulator 
becomes filled with a haze of filaments.  The light emitted from this plasma includes a significant 
amount of ultraviolet radiation.  When combined with the energetic ions present in the plasma, 
DBDs can be used as a means of sterilization.  What is unknown is how the emission from a 
DBD depends upon frequency of the excitation source.   
 
The most difficult part to performing this investigation is a power source that provides variable 
frequency at a constant power.  We present our custom, variable-frequency, high voltage power 
supply and the subsequent tests of the same.   
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Distribution and Movement of Creek Chubs (Semotilus atromaculatus) in 
Agricultural Headwater Ditches of the Cedar Creek Watershed 
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Over 70% of the land in Indiana is dedicated to agriculture. Drainage ditches are used to take 
excess water from farms and place it into creeks and streams. This water is contaminated with 
agrichemicals and sediments, and the in-stream habitat and hydrology are negatively impacted. 
Poor in-stream habitat limits the species that live there. Creek chubs (Semotilus atromaculatus) 
are a tolerant species that are commonly found in these ditches at greater abundance than in 
the creeks that they feed.  The relative abundance of chubs was compared among sites in 
Cedar Creek and agricultural ditches near Waterloo, IN from 2006-2013. In 2013, all five ditches 
sampled had a higher relative abundance of chubs than that in Cedar Creek. Particularly, sites 
in the A and C ditches had a relative abundance of 0.1629 and 0.4283, while that in Cedar 
Creek was 0.0865. The objective of this project was to determine if creek chubs prefer ditches 
over Cedar Creek.  Chubs may prefer ditches to avoid predators, to access better food 
resources, and to reduce competition.  We hypothesized that given a “choice” creek chubs 
would choose the ditches over the creek, even though creeks have much better habitat.  Mark 
and recapture techniques were used to determine the movements of creek chubs in a research 
study area that has been active for nearly 10 years.  We used electrofishing techniques to 
capture creek chubs during October and November, 2014 from 125-130 m zones in two ditches 
(A and C). Fish were tagged and coded by date and initial location of capture using Visible 
Implant Elastomer techniques.  Chubs from both ditches were released at the same location, 
300 m upstream of the mouth of ditch A, and 160 m downstream of the mouth of C ditch.  One 
week after release, the creek and ditches were sampled again in an attempt to recapture tagged 
fish.  A total of 17% of chubs collected from ditches were recaptured.  However, most of the 
chubs (50%) were recaptured within 50 m of the release point.  Another 33% were recaptured in 
Cedar Creek beyond 50 m from the release point.  The remaining 17% were recaptured in A 
and C ditches.  If release and recapture data represent the natural tendency of chub movement, 
then it appears that they do not have a strong preference for ditches.  Recapture efforts will 
resume in spring, 2015 to determine if the distribution of chubs has changed since November.  
The results of this project will contribute to a better understanding of the distribution of forage 
fish in agricultural headwater streams. 
 
 
 
 
 
 
 
 
 
 
 
 
71 
 
 
Nutrient Content Compared Between Trees with Low and High Tolerance to 
Emerald Ash Borer 
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Emerald ash borer (EAB) has caused significant decline of North American ash trees (Fraxinus 
spp.), negatively impacting northern forests ecosystems, as well as urban and suburban 
neighborhoods.  Since EAB was introduced from Asia in the 1990’s, a substantial number of ash 
have succumb to infestation, leading to high mortality rates in Northern America. However, 
select trees have survived infestation, even though signs of EAB attack are present.  This 
indicates that there is some mechanism by which these specific trees are able to overcome EAB 
attack and continue to grow vigorously.  Because EAB larvae feed on phloem, the ability to 
regrow phloem and repair injuries is imperative to ash resilience.  Following emergence, EAB 
adults require maturation feeding, which may assist in suitable host finding for subsequent 
oviposition. The amount of leaf area consumed by EAB adults was compared between leaves 
from trees identified as low tolerance and high tolerance to attack.  Freshly collected green ash 
leaves were exposed to caged adult pairs (F:F, F:M, and M:M).  After pooling the data, we found 
that significantly more low tolerance leaf area was consumed compared to high tolerance. This 
result suggests that EAB adults feed preferentially on leaves from low tolerance trees.  Leaves 
from low and high tolerance trees were analyzed for nutrient, water and fiber content. 
High tolerance trees had a higher boron, magnesium, calcium and iron content.  Greater 
quantities in leaf nutrients may indicate increased defense against attack, vigor and resources 
for growth and repair, or a combination of such factors.  Preferential feeding by adult EAB may 
provide suitable host identification by the beetles in relation to potential larval success. 
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Measurement of Aerogel Pore Size 
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Many of the applicable properties of aerogels are related to the size of their pores. These 
properties, which include thermal conductivity, dielectric constant, and Rayleigh scattering, 
might therefore be useful in determining pore size. An aerogel’s pore size is affected by the 
methods used in its creation, and is somewhat indicative of its quality. Measurements of pore 
size can therefore be useful in perfecting aerogel production. Optimizing production will make 
them more applicable in electrical and optical systems, as well as increasing their effectiveness 
as thermal insulators. I will present my results on making aerogels and also my techniques for 
determining pore size. 
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transporters from the bacterial causative agent Paenibacillus larvae of the 
American Foulbrood disease (AFB) in honey bee 
 
Amanda Stouffer 
Department of Biology 
 
Faculty Sponsor: Dr. George Mourad 
Department of Biology  
 
 
Paenibacillus larvae is the known causative agent of the American Foulbrood disease in Apis 
mellifera, the honey bee.  Worker bees bring in spores of P. larvae and act as vehicles for the 
transportation of the spores to the hive’s royal jelly. The honeybee larvae feed on the jelly, 
resulting in the ingestion of P. larvae spores.  P. larvae spores recognize environmental cues 
such as uric acid and L-tyrosine in the midgut which stimulate germination into the vegetative 
state resulting in the American Foulbrood disease. Current treatments include antibiotics such 
as oxytetracycline but are not efficient means of treatment as these toxic substances 
concentrate in the honey. The objective of this research was to identify the substrate 
specificities and binding properties of the P. larvae putative xanthine transporter and uric acid 
transporter with the aim of developing targets for inhibiting the process of spore germination in 
the midgut of the honeybee larvae. The genes encoding the P. larvae putative xanthine and uric 
acid transporters were PCR-cloned and spliced into a yeast expression vector then transformed 
into yeast cells lacking their native transporter.  The substrate specificity of P. larvae putative 
transporters expressed in transgenic yeast was assayed by a series of radiolabeled nucleobase 
uptake experiments.  An array of non-radiolabeled substrates were tested for binding to the 
putative P. larvae transporters by heterologous competition for uptake with a radiolabeled 
substrate.  The results revealed that the putative P. larvae xanthine transporter moves the 
purines adenine and guanine, and the pyrimidine uracil. The putative P. larvae uric acid 
transporter solely transports uracil.  Heterologous competition experiments revealed that 
nucleobases adenine, guanine, cytosine, xanthine, hypoxanthine, and uric acid competitively 
inhibit the transport of radiolabeled adenine by the P. larvae putative xanthine transporter while 
uracil, uric acid, and xanthine competitively inhibit radiolabeled uracil transport by the P. larvae 
putative uric acid transporter.  
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Fossilized remains of an unknown species of cyprinidontiformes (top minnows/pupfish) fish 
were recovered on the grounds of the Nevada Test Site (area of which is currently closed off to 
the public). The specimens were found in Miocene volcaniclastic lake sediments and range in 
size up to 10 cm.  The original bone material of most specimens was missing, leaving high-
fidelity natural molds in hard silicified silt. Silicone rubber molding compound was used to 
reproduce the original appearance of the bones. Images of these rubber casts were made with 
a high-resolution, flat-bed scanner and with a scanning electron microscope.  From these 
images it is possible to compare the skeletal structure of these fish to modern fish, and to other 
Miocene fish fossils. While the species has not yet been determined, it appears that only one 
species is represented, suggesting a stressed environment in these volcanic lakes. The high-
resolution casts also show growth lines on the scales and ostracods in the gut, giving a clue to 
the food web of the original community. This study gives us a window into the late Cenozoic era, 
and the environment of the fish. Like their ancient counterparts, modern topminnows live in 
extreme habitats. Finding how these fish met their end could give us insight into how we might 
protect similar, threatened, species today.   
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Does Sedimentary Phosphate Reflect Sediment Maturity? 
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Despite the critical role of this dwindling resource in modern agriculture, the origin of 
sedimentary phosphate (the process of “phosphogenesis”) is not well understood. Based on the 
idea that oceanic chemistry is the primary driver of phosphogenesis, widespread phosphate 
deposits have been used as evidence of periods of unusual marine chemistry or circulation 
patterns. This study will test an alternative hypothesis, that slow sedimentation rates coupled 
with episodic high-energy events under otherwise normal marine conditions led to 
phosphogenesis in the Ordovician (450 million years old) of the Cincinnati region. These 
Cincinnatian limestones contain different amounts of phosphate. If the hypothesis is correct, 
then the amount of phosphate in the limestones should correlate to the amount of reworking that 
the limestone had experienced before final burial.  
 
By microscopic study of the rocks in thin sections (thin slices of rock glued to microscope 
slides), the amount of phosphate can be quantified and the proxies for “sediment maturity” can 
be ranked or quantified. These proxies include: 1) condition of fossil seashells (breakage, 
abrasion, borings), 2) size distributions of shell particles, 3) the species of shell fossils present 
(indicating both ecology and preservation), and 4) relative abundance of shells, mud, and 
crystal-filled spaces (often used to classify limestones).  
 
Sixty thin sections from a locality in Cincinnati (an old quarry face at Rice and Gage Streets, 
Cincinnati, Ohio) have been made and will be used for this preliminary study. For each slide, the 
amount of phosphate, shell breakage, abrasion, and boring will be estimated or ranked, species 
present will be measured, and relative abundance or mud, shells, and void space will be 
estimated. These measured of sediment maturity will be plotted against amount of phosphate to 
test for correlation. 
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Amphibians are of great conservation concern due to alarming population declines worldwide. 
These vulnerable species are threatened by habitat loss and degradation, especially in the 
midwestern United States. Efforts to restore wetland habitat can mitigate some aspects of 
habitat loss, but effective sampling techniques and suitable analytical approaches are needed to 
accurately measure the quality and functionality of the restored habitat. Occupancy modeling 
was applied to amphibians inhabiting a 716 acre restored wetland system in northeast Indiana 
in 2013 and 2014. Two types of survey methods, call surveys and tadpole surveys, were used 
to measure and compare amphibian presence and absence in forested, established wetlands 
and open, restored wetlands. Occupancy models based on habitat type revealed most species 
used both types of wetlands, with the exception of Ambystoma LTJ hybrid salamanders which 
bred exclusively in the forested, established wetlands. Factors affecting occupancy and habitat 
use varied among species, suggesting habitat preference is species-specific. Across both years, 
tadpole occupancy rates were the highest in the Northern Leopard Frog, Lithobates pipiens, a 
species of special concern in Indiana. Occupancy probability of calling American Bullfrogs, 
Lithobates catesbeiana, declined significantly in 2014, while rates of the Northern Cricket Frog, 
Acris crepitans, also a species of special concern, remained equal in both years. Across almost 
all species, occupancy rates were significantly higher for calling males than for tadpoles. 
Management decisions are often based on wetland characteristics where frogs call, but should 
also take into account habitat where reproduction is successful. These results on occupancy 
and metapopulation dynamics will be used to gauge population health and restoration success 
while providing management suggestions for the preserve and surrounding areas.  
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This project is an introduction to single photon avalanche diodes (SPAD) as a preliminary step 
to starting work in Quantum Optics.  A SPAD is also becoming used in space missions as 
photon detector, medical imaging, optical fiber communications etc., replacing the vacuum 
photomultiplier tube.  SPAD is a p-n junction diode used in reverse biased condition. These 
diodes when operated at a voltage higher than their breakdown threshold voltage act as photo 
detectors. A single photon causes an avalanche of electrons producing a large current pulse for 
a single photon.  In this investigation, an LED (light emitting diode) is used. An LED when used 
in forward biased condition produces light due to current passing through it. When reverse 
biased it will act as a photon detector.  My goal is to clearly understand how a SPAD (single 
photon avalanche diode) works. For this, I’m using an LED as a SPAD, a counter (gives the 
number of photons detected over a time period or frequency), an oscilloscope (displays the 
varying signal), a resistor, and a high voltage power supply. When a voltage of 133 volts (higher 
than the break down voltage) is applied, the LED becomes sensitive to light and a single photon 
hitting the active area (depletion region of p-n junction) can cause formation of carriers 
(electrons) and these carriers in turn produce secondary carriers. This leads to an avalanche of 
electrons moving through the diode. Every time a photon hits the depletion region of the LED 
there will be an avalanche of electrons and this can be seen as a signal in the oscilloscope and 
as a number in the counter. To vary the amount of light exposure, the diode is placed in a box 
that completely conceals the diode from the room light, and another LED (light source) in 
forward biased condition is used as a light source inside the box. The current through the light 
source inside the box can be changed to control how much light is emitted. I will present my 
results in a series of investigations that demonstrate how a SPAD functions.   
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Proteases are enzymes which hydrolyze peptide bonds of proteins and peptides, and are 
involved in a variety of important biological functions such as digestion of food, blood clotting, 
and activation of many proteins and enzymes. A major class of proteases is the serine protease. 
Uncontrolled protease activity may produce disastrous results. Another class of proteins, called 
protease inhibitors, are responsible for regulating the activity of proteases. In this presentation I 
describe the research I have on serine protease inhibitors in peanuts. I extracted the serine 
protease inhibitors from roasted peanuts and studied the inhibition of two serine proteases 
namely chymotrypsin and trypsin. I also studied the effect of pepsin digestion on the inhibitory 
activity of peanut inhibitors. The objective of this research was to investigate whether the peanut 
inhibitors are digested by the stomach enzyme like other proteins or whether they are stable 
and remain undigested. My results suggest that the peanut serine protease inhibitors are stable 
to the digestion by the stomach enzyme and can inhibit the intestinal proteases, chymotrypsin 
and trypsin. The results of the research are significant in the sense that they suggest that 
consumption of peanuts can slow intestinal digestion of proteins. 
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Microcredit refers to a loaning practice where small loans are distributed to groups or 
individuals, primarily in Third World and developing countries, in an effort to alleviate poverty 
and provide them income to invest in their own businesses. Women are primarily targeted to 
receive microcredit, since they often experience the most disadvantaged circumstances. 
Though its flaws have been pointed out by scholars in the field, microcredit is a significant 
practice because it helps women break away from poverty and become more empowered and 
independent individuals. An exigency for microcredit research exists right now, as with any other 
human development intervention strategy, in order to pinpoint strengths and weaknesses in the 
system so that better service and support can be provided to those receiving microcredit. 
Working from a feminist framework and referring to the research of Lombe, Newransky, Kayser, 
and Raj (2012); Wagner, Rana, Linnemayr, Balya, & Buzaalirwa (2012); Mahmud (2003); and 
Ray-Bennett (2010), among others, this poster will explain how microcredit can both benefit and 
harm the women who access it. Several populations are discussed throughout the poster, 
including men and women living with HIV/AIDS, widows and abandoned women, and women 
affected by disaster. The results of the research show that microcredit enacts positive change 
by socially and economically empowering women. However, complications such as men reaping 
the benefits of microcredit but not their wives, women within the same microcredit group 
struggling to work together, and misuse of loans can occur; these complications can lead to a 
negative experience for women receiving microcredit loans. The uncertainty of microcredit 
highlighted in these benefits and pitfalls raises a question about whether or not microcredit is 
still a viable method for poverty reduction and woman empowerment. While improvements can 
be made to the microcredit system, such as extending repayment periods and ensuring that the 
loans are being used correctly and invested wisely, this poster shows that microcredit is still a 
successful method that has helped women around the world become more empowered. 
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Subsurface geology can be directly observed by means of vertical cores taken at a study site. 
Investigation of a 300 foot section of core collected from the Ordovician (450 million years old) 
strata below Cincinnati, OH offers details of depositional environments, sediment composition, 
fossil distribution, and catastrophic events (e.g. storms, earthquakes, tsunamis, etc.). The core 
was measured and an accurate lithostratigraphic column was generated to record the lithology 
and sedimentary structures. This column provides a small-scale diagram revealing sequences 
and cycles that are present. The core consists of many types of limestone varying from 
laminated micrite to grainstone. The limestone often transitions into interbedded shale and 
siltstone. Long segments of core are shale or laminated mudstone. Fossil abundance and 
burrowing on the stratigraphic column shows that much of the limestone is dominated by 
bryozoans while the mudstones contain brachiopods. The identification of fauna in the core 
helps to detect epiboles (layers of unusual abundance of a single fossil species) useful for 
biostratigraphic correlation and offers indirect evidence of water depth. Important segments of 
the core were cut lengthwise, one half sanded and polished to allow a mid-scale analysis of the 
composition and depositional units. The polished section was then digitized with a high 
resolution scanner. The other side of the slab was processed into thin sections that allow for a 
high-resolution, quantitative petrographic and paleontological study. The thin sections were also 
scanned. The digitized material accompanies the lithostratigraphic column and offers an all-
encompassing report with visuals. These data help with identification and correlation of strata 
regionally in cores and outcrops. New technology helped to turn North American shale into a 
practical energy resource. The Utica Shale is a highly productive oil bearing unit. This report will 
help to establish the continuity of the Utica Shale between Cincinnati, OH and the productive 
eastern Ohio region, and may help to identify resources further north and west into Indiana. 
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Many industries that have been collecting digital data are having difficulties in scaling up their 
systems because of the large size of the data.  Since a collection of data sets is so large and 
complex, it becomes difficult and expensive to process using available database management 
tools or traditional data processing applications. The challenge for large data sets is because 
most of relational database management systems do not scale to meet the needs.  Working in a 
cloud parallel systems running on clusters of commodity servers, big data can be analyzed 
much quicker and more efficiently. 
 
Radio Frequency Identification (RFID) technology is a prevalent tool in tracking commodities in 
supply chain management systems.  Most major retailers use RFID systems to track the 
movement of products from suppliers to warehouses, store backrooms and eventually to points 
of sale. The amount of information generated by such systems can be enormous since each 
individual item (a pallet, a box, or a SKU) will leave a trail of data as it moves through different 
locations. Data warehousing provides architectures and tools for business executives to 
systematically organize, understand, and use their data to make strategic decisions.   
 
Warehousing and mining massive RFID datasets is an essential problem with great potential 
benefits for inventory management, object tracking, and product procurement process. 
This work presents a cloud based data warehouse (DW) solution for storing and analyzing 
spatio-temporal RFID data. The design of the data warehouse would be improved with cloud 
computing environment (Hadoop and Hive) by enhancing performances in Extract-Transform-
Load (ETL) and OLAP (Online Analytical Processing) by changing and upgrading traditional 
relational schema with Hive data model and various collection types like array, struct, and map.  
Hadoop provides a parallel-processing computing framework for data storage and processing 
and Hive, an open-source data warehousing solution built on top of Hadoop, provides an SQL 
dialect (HiveQL) that translates existing data infrastructure to MapReduce jobs, thereby 
exploiting the scalability of Hadoop while presenting a familiar SQL abstraction. 
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User authentication is a crucial and vital part of modern computer systems and a fundamental 
issue of information security. For decades, most user authentication schemes used traditional 
username/password-based authentication, which demonstrates more disadvantages than 
advantages. Its drawbacks are obvious: weak passwords make the authentication system 
vulnerable to brute-force attacks and dictionary attacks, in which adversaries either randomly or 
systematically guess user’s password; and improperly stored passwords are prone to theft or 
tampering. Although mobile devices such as smartphones and wearables have become a 
recent trend, little change has been made to the traditional authentication technique. A more 
efficient, reliable, and user-friendly authentication scheme is needed to authenticate the identity 
of users. In this project, we present a new user-behavior-based authentication scheme (UBAS), 
which completely removes password authentication. Our scheme can determine if it is 
appropriate to grant a user access as the user navigates to a predefined geographical location 
on a digital map by using standard zooming, rotating and panning operations. The key 
technology behind our scheme is that it constructs the user’s behavior profile by modeling user’s 
fingers movement. Access will be granted to the legitimate user who not only knows the secret 
location, but also uses application in his or her unique and personal way. To do that, we have 
proposed a metric that is capable of detecting abnormal behaviors of intruders. The metric 
utilizes machine learning algorithms to create a profile for each legitimate user based on their 
behaviors. 
 
The metric has the following advantages: 1) the probability of detecting normal user, as well as 
intruders who attempt to fool the authentication scheme are high; 2) the probability of mistakenly 
grant access to intruders is extremely low. Our experiments show that both the storage 
overhead that saves the user’s profile and the computational overhead that validate user’s 
identity are extremely low. It holds great promise for current mobile applications and wearable 
devices, where a user’s behavior data is considered as an important metric to discovery 
knowledge and hidden information.  
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We acquired a used Burleigh instructional scanning tunneling microscope (STM) with 
functioning hardware but no computer controls.  We have written new control software in python 
to test the electronics and functionality of the STM head.  The STM should be able to produce 
near atomic resolution topographical images of conductive surfaces.  The initial plan for the 
STM is to characterize metal thin films.  Metal thin films are thin layers of metal deposited on 
substrates with thicknesses in the neighborhood of 10-100 nanometers (billionths of meters).  
The STM will be able to measure the film thickness and uniformity. 
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Sequence- and bio- stratigraphic techniques are well-established tools for correlating sediments 
globally and regionally. More recently Carbon isotopes have been used to make higher-
resolution global correlations of thin stratigraphic units, based on the assumption that carbon is 
evenly mixed in the atmosphere and the oceans have uniform isotopic composition with respect 
to Carbon.  In a recent attempt to utilize Carbon isotopes for correlating 450 million-year-old 
meter-scale units between Kentucky, Ohio, and Indiana, apparently anomalous isotopic 
readings were found in tidal-flat sediments (the Tate Member of the Ashlock Formation) at Point 
Leavell, KY. These values do not match values reported from other sections of similar age.  
Since tidal flat sediments are fossil poor, and since fossils are necessary to calibrate global 
isotopic correlations, tidal flat sediments were not represented in previous studies. Furthermore, 
tidal flat sediments are richer in the mineral dolomite whereas subtidal sediments are richer in 
calcite.   Therefore there are two possible explanations for the anomalous readings: 1) the 
dolomitic tidal-flat sediments could have biased the isotopic composition, or 2) the extremely 
shallow-water environments could have preserved sediments at a time when other sediments 
are not preserved. 
 
To test the hypothesis that isotopic values were biased in sediments containing dolomite, XRD 
techniques were employed on a selection of samples from the Point Leavell outcrop including 
samples whose isotopes were anomalously enriched in 13C (carbon 13). The isotopic 
composition is not correlated with calcite composition indicating that the relative proportion of 
calcite and dolomite (hence subtidal vs intertidal environments) in sediments did not bias 
isotopic composition. This implies that restricted shallow water circulation may not have affected 
isotopic composition in any particular way, but rather that tidal flat deposits accumulated at 
different times from subtidal deposits, thereby preserving different isotopic signatures. Intertidal 
sediments are rarely considered in global correlations. In the past, when fossiliferous subtidal 
sediments were the focus, the ages of the tidal flats were assumed to be the same as the 
subtidal, and this study reveals that the ages are in fact, different. They represent “time slices” 
not previously considered in reconstructing earth history.   
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